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1.0 PROJECT DESCRIPTION 

1.1 INTRODUCTION 

On behalf of Refined Metals Corporation (RMC) Advanced GeoServices Corp. (AGC) has prepared 

this Quality Assurance Project Plan (QAPP) for the proposed RFI activities at the RMC Facihty in 

Beech Grove, Indiana (Site). A Project Management Plan, QAPP (including Data Management 

Plan), Health and Safety Plan, and Community Relations Plan have been appended to the RCRA 

Facility Investigation (RFI) Work Plan, dated March 3,1999. 

1.1.1 Overall Project Objectives and Decision Statements 

The objectives of this RFI are to determine the nature and extent of contamination at or migrating 

off-site firom the facility and to gather sufficient information to quantify risk to human health 

(baseline risk assessment) and ecological receptors (preliminary ecological risk assessment) in the 

event that environmental contamination is determined to be present. 

Overall objectives of the data collection will be as follows; 

Verify and further define the presence, magnitude, extent, and mobility of hazardous 
waste and hazardous waste constituents on and beneath the former site area and 
adjacent off-site areas that may have originated firom the RCRA permitted hazardous 
waste or solid waste management units at the Site. 

Collect sufficient data to quantify risks to human health and the environment. 
Laboratory data will eventually be compared to established human health and 
ecological target decision levels. The target decision levels are summarized in Table 
1-1. 
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• Collect sufficient data for groundwater, soil, sediment and building interior dust to 
support a Corrective Measures Study to evaluate and develop altematives and 
recommend a final corrective measure 

The on-site and off-site sampling program outlined in the RFI Work Plan and the principles and 

procedures set forth in this QAPP are designed to ensure that data are of sufficient quality to perform 

comparisons with target decision levels and to quantify risk to human health and ecological 

receptors. The Decision Statement for this investigation is as follows: Identify the nature and extent 

of RCRA metals and select volatile organic compounds (VOCs) in on-site and off-site soil, on-site 

sediment, groundwater and building interior dust that present unacceptable risks, which would 

therefore warrant remedial action. 

1.1.2 Project Status/Phase 

AGC will utilize an integrated and phased approach for the RFI at the RMC Site. During the RFI, 

data collection will be conducted in phases, with the results of the human health baseline risk 

assessment and preliminary ecological risk assessment being determining factors in decisions 

regarding the necessity for additional phases of investigation. 

The Phase I field investigation will include the following activities: 

• Surface and subsurface soil sampling for verification and Site characterization both 
on-site and off-site; 

• Phased groundwater investigation (evaluation of current network of wells and low-
flow sampling); 

• On-site sediment sampling; and 

• Building interior dust and subsurface soil sampling. 
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Target analytes for field and laboratory analysis are discussed in Section 1.4 of this QAPP. 

Data fi:om the Phase I investigation will be evaluated to determine whether a Phase II investigation 

is necessary. If Phase I data indicate that sufficient Site characterization information has been 

collected, and the data quality obj ectives have been met, RMC will proceed with the baseline human 

health risk assessment and the preliminary ecological risk assessment for the Site, if apphcable (i.e., 

if target levels for human health or ecological receptors are exceeded). An RFI Report presenting 

the Phase I data and recommendations of the risk assessments will be prepared and submitted to the 

USEPA. After a review of the RFI Report, the need for implementing a Phase 11 investigation will 

be evaluated in light of the data requirements for the feasibility study. The rationale and scope of 

any Phase II investigation will be discussed with and approved by the USEPA prior to 

implementation. 

1.1.3 QAPP Preparation Guidelines 

This QAPP has been prepared in accordance with the Region 5 QAPP policy as presented in U.S. 

EPA RCRA QAPP Instructions, dated April 1998. Originally, the QAPP was performed using 

Region 5 QAPP policy dated May 1993 that was provided with the Order and was submitted to the 

client for review in September 1999, upon which the new QAPP policy (April 1998) was made 

available. 
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1.2 SITE/FACILITY DESCRIPTION 

1.2.1 Location 

The Refined Metals Corporation Site is located at 3700 Arlington Avenue, Beech Grove, Marion 

County, Indiana, in a zone of mixed land uses. The physiographic setting is described in Section 3.1 

of the RFI Work Plan. 

1.2.2 Facilitv/Site Size and Borders 

The Site encompasses approximately 24 acres, and is bordered by a railroad spur on the north, a 

Firestone facility that manufactures roofing materials on the east (across Arlington Avenue), and a 

mix of vacant and industrial properties to the south. A Citizens Gas Storage facility and pipeline are 

located northwest of the Site, and a railroad yard and repair facility and Conrail and Amtrak are 

located beyond Citizens Gas toward the northwest. 

1.2.3 Natural and Manmade Features 

Section 3.0 of the RFI Work Plan discusses natural features on and surrounding the Site, and Section 

2.0 of the RFI Work Plan describes the manmade features of the facility. 

1.2.4 Topography 

See Section 3.2 and Figure 3 -1 of the RFI Work Plan for information concerning the Site topography 

and drainage. 
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1.2.5 Local Geology and Hydro geology 

See Sections 3.4 and 3.5 of the RFI Work Plan for information concerning the regional and local 

geology and hydrogeology of the Site. 

1.2.6 Surrounding Land Use 

See Section 3.3 of the RFI Work Plan for a discussion on surrounding land use. 

1.2.7 Ecological Communities and Habitats 

See Section 3.6 of the RFI Work Plan for a discussion of the ecological setting as determined 

through a site visit. 

1.3 SITE/FACILITY HISTORY 

1.3.1 General History 

Refined Metals Corporation was engaged in recycling lead batteries and other lead wastes. There 

are currently no manufacturing operations at the facility. The plant was constructed in 1968 as a 

secondary lead smelter. In 1984, a battery breaker operation was installed. From April 14, 1995, 

through December 31,1995, operations were reduced to enriching and casting lead ingots firom off-

specification lead products. 

The facility was constructed to recycle lead batteries and other lead wastes. Automotive batteries 

constituted 90 percent of the materials recycled, and the remainder was waste material firom battery 

manufacturers and other lead scrap. During operation, the batteries were temporarily stored in 
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trailers or on pallets in a paved storage yard. The batteries were then fed into the battery crusher, 

where the tops of the batteries were sawed off and the sulfuric acid was drained into a stainless steel 

tank that drained to the wastewater treatment system. The battery casings and their contents were 

tumbled and crushed. Lead plates and other lead parts were separated and transported to the 

materials storage building to be later placed in the furnace. The battery casings were shredded and 

separated into plastic and rubber in a flotation tank. The plastic was blown into a trailer for sale to 

be sold to an off-site recycler. Rubber was stored and then fed into the blast furnace. 

Before 1984, materials were stored on-site with minimal spill or runoff control. Storm water runoff 

from the storage piles and work areas flowed to the storage pond and evaporated; some runoff 

flowed off site to the north drainage ditch. Once the battery crusher was installed in 1984, a batch 

neutralization system was installed to treat acidic wastewater from the battery crushing and flotation 

systems. The wastewater was neutralized before discharging to Beech Grove Municipal Sanitary 

Sewer system. Since 1988, all stormwater has been contained and routed to the wastewater 

treatment system. 

Reportedly, undergroimd storage tanks (USTs) were never used at the Site. Three above ground 

storage tanks (ASTs) - two 10,000-gallon (ASTs) and one 20,000-gallon AST - were used to store 

diesel fuel for company trucks. The tanks were reportedly cleaned out in 1985 and are out of service. 

The three tanks are enclosed by a spill containment wall which was reportedly constructed before 

1980. A 500-gallon AST and a 750-gallon AST were used for diesel fuel and gasoline, respectively, 

to fuel on-site vehicles. The 750-gallon gasoline tank is enclosed within a spill containment wall 

and pad. Propane, which is used to power forklifts, is stored in a 2,000-gallon tank. 
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A leak in a valve of one of the out-of-service diesel tanks occurred around 1983, resulting in a spill 

outside of the containment wall. A portion of the spill flowed along the drainage ditch located north 

of the refming area. The contaminated soil was excavated and the tanks were emptied. Although 

documentation of the spill is not available, the soil cleanup was reportedly conducted under state 

supervision. 

1.3.2 Past Data Collection Activities 

Elevated concentrations of lead have been detected in surface and subsurface (less than four feet 

below groimd surface) soils at the Site. Low levels of lead and arsenic have been detected in 

unfiltered groundwater samples (and on one occasion a filtered sample that is believed to be a 

discrepancy) collected fi-om the Site. See Section 5.0 of the RPI Work Plan for more information 

concerning previous sampling efforts and analytical results for the Site. Prior data has been used as 

a screening tool to assist RMC in developing the proposed RFI sampling program; however, prior 

data will not be used to determine risk to human health or ecological receptors. 

1.3.3 Current Status 

Since 1996, no production has taken place and the facility has been inactive. 

1.4 PROJECT OBJECTIVES AND INTENDED DATA USAdES 

For this project, it will be necessary to gather sufficient information to evaluate the nature and extent 

of releases fi-om solid waste management units, and also to determine whether unreasonable risks 

to human and ecological receptors are associated with the areas. 
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The RFI activities will include: 

Evaluation of the existing monitoring well network; 

Low-flow groundwater sampling using the existing network; 

Surface and subsurface soil sampling, on and off-site; 

Dust and subsurface soil sampling inside of the buildings; and 

Sediment sampling of the surface impoundment and former drainage channels on the 
facility. 

Data collection activities will specifically address the following concerns: 

• The nature and extent of on and off-site soil (surface and subsurface), on-site 
sediment, groundwater, and interior dust contamination; 

• The impact of potential soil, sediment, and groundwater contamination on human 
health; and 

• The impact of potential soil and sediment contamination on ecological receptors. 

Parameters listed in Table 1-1 are the proposed critical measurement parameters for this project. 

Section 5.0 of the RFI Work Plan describes the details of the surface and subsurface soil, 

groundwater, sediment, and interior dust sampling activities. 

AGC risk assessment staff have reviewed the media sampling programs as proposed in the RFI Work 

Plan and this QAPP to ensure that data collection activities will be in accordance with USEPA 

guidance for data quality objectives (USEPA 1987a,b), The following sequential steps will be 

performed by AGC risk assessment staff proceeding the collection of validated data (see Section 9.0) 

from RFI sampling: 
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1. On and off-site soil (including subsurface soil underneath buildings), sediment, and 
groundwater data will be compared to the target decision levels for human health. 
The human health decision levels are derived from the following sources: 

• Soil - USEPA Region 9 Preliminaiy Remediation Goals (PRGs) for Industrial 
Soil; and 

• Groundwater - USEPA Region 9 PRGs for Tap Water. 

If the maximum constituent concentration for a particular medium exceeds the 
decision level, all data for that medium will be used for the human health risk 
assessment. 

2. Soil and sediment data collected from the three major habitats identified at the Site 
will be compared to the target decision levels for ecological receptors. The 
ecological decision levels are derived from the following sources: 

• Soil - Region 5 Ecological Data Quality Levels; and 
• Sediment - Region 5 Ecological Data Quality Levels. 

If the maximum constituent concentration for a particular medium/habitat exceeds 
the decision level, all data for that medium/habitat will be used for the preliminary 
ecological risk assessment. 

3. For those media/habitats that require risk assessment, human and/or ecological 
receptors will be identified. Human receptors will be based on sensitive 
subpopulations associated with current (i.e., industrial) and potential future land use. 
The selection of ecological receptors will be based on Habitat Suitability Indices 
(US Fish and Wildlife). 

4. The reasonable maximum exposure concentration for each medium/habitat will be 
estimated by the upper 95% confidence limit on the mean of the medium/habitat 
data. 

5. Risk assessments will be performed to determine cumulative risk using the 
reasonable maximum exposure concentration for each medium/habitat in accordance 
with the following primary guidance documents: 

• Human Health Risk Assessment - USEPA. 1989. Risk Assessment 
Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part 
A); and 
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• Preliminaiy Ecological Risk Assessment - USEPA 1997. Ecological Risk 
Assessment Guidance for Superfimd; Process for Designing and Conducting 
Ecological Risk Assessments, Interim Final. 

The decision rule associated with sampling activities is that if any constituent from Table 1-1 is 

identified above the human health or ecological target levels (where applicable), then all validated 

data collected for a particular medium (i.e., soil, groundwater, sediment) will be used in a baseline 

human health risk assessment and/or preliminary ecological risk assessment. It should be noted that 

previous data collected at the Site will not be used for assessing risk; thus, data acquisition 

requirements are not needed and not discussed in this QAPP. If no constituents in Table 1-1 are 

detected above target levels, then the baseline human health risk assessment and preliminary 

ecological risk assessment will be performed using one-half the reporting limit values for the 

constituents in Table 1-1 which analytical sensitivity was inadequate. If the risks are deemed "not 

unreasonable," then the Site may qualify for "No Further Action." 

1.4.1 Project Target Parameters 

Based on past sampling data and as stated in the Consent Decree, the primary constituents of concern 

at the Site are lead and cadmium. As discussed and agreed with USEPA, soil and sediment samples 

will be analyzed for arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver 

(RCRA metals). The short list of regulated constituents for diesel fuel will be analyzed in select soil 

samples (see Section 5.0 of RFI Work Plan). Interior dust samples will be analyzed for lead and 

cadmium. Groundwater samples will be analyzed for RCRA metals and antimony. As agreed with 

the EPA groundwater samples during the first event will also be analyzed for certain VOCs, 

including tetrachloroethylene (PCE), 1,1,1-trichloroethane (TCA), benzene, toluene, and 

ethylbenzene. If the VOCs are not detected they will not be analyzed in subsequent groundwater 

sampling events. Sampling parameters and quantitation limits are listed on Table 1-1. 
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1.4.2 Field Parameters 

Low-flow sampling indicator parameters such as temperature, pH, redox potential, dissolved oxygen, 

turbidity, and specific conductance will be monitored in the field during well purging (for 

monitoring wells) and at the time of sample acquisition to assure that the well has been adequately 

purged and that the groundwater is a representative sample firom the aquifer. No field parameters 

will be collected during soil, sediment or dust collection. 

1.5 SAMPLING LOCATIONS 

1.5.1 Rationale of Selected Sampling Locations 

Maps showing the proposed soil, sediment, and dust/subsurface sampling locations are provided on 

Figures 5-1,5-2 and 5-3 of the RFI Work Plan. These locations are proposed and depending on the 

nature of encountered field conditions (i.e., if a tree is present, or soil is inpenetratable), sampling 

locations may be changed by a few feet. The On-Site Principle Investigator will be responsible for 

making such decisions. Locations of the monitoring wells to be sampled are indicated on Figure 1 -2 

of the RFI Work Plan. The rationale for the selected sampling locations are fully described in 

Sections 5.2, 5.3, 5.4 and 5.5 of the RFI Work Plan. 

1.6 PROJECT SCHEDLfLE 

1.6.1 Anticipated Date of Project Mobilization 

It is anticipated that RFI activities will begin immediately after the approval of the RFI Work Plan. 
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1.6.2 Task Bar Chart and Associated Time Frames 

The estimated Project Schedule shown on Figure A-2 of the RFI Work Plan indicates the RFI 

activities will be conducted in a sequence of progressive work tasks. The RFI Work Plan and 

attachments delivery, review, and approval by USEPA and IDEM comprise the first task. 
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TABLE 1-1 
REFINED METALS SITE PROJECT ANALYTE LIST 

Constituent Matrix Human Health' 
Data Quality 
Lever 

Ecological 
Data Quality 
Level ^ 

Reporting 
Limit 

Antimony aqueous^ 15 ug/1 Not Applicable 10 ug/1 

Antimony soil^ 7.5e^ mg/kg 0.142 mg/kg 4.0 mg/kg 

Antimony sediment Not Applicable Not Applicable 4.0 mg/kg 

Arsenic (cancer endpoint) aqueous 0.045 ug/1* Non Applicable 1 ug/1 

Arsenic (cancer endpoint) soil 3 mg/kg 5.7 mg/kg 4.0 mg/kg 

Arsenic sediment Not applicable 5.9 mg/kg 4.0 mg/kg 

Barium aqueous 2,600 pg/1 Not Applicable 10 pg/1 

Barium soil le^ mg/kg Not Applicable 0.4 mg/kg 

Barium sediment Not Applicable Not Available 0.4 mg/kg 

Cadmium aqueous 18 ug/1 Not Applicable 0.2 ug/1 

Cadmium soil 9.3e^ mg/kg 0.181 mg/kg 0.5 mg/kg 

Cadmium sediment Not Applicable 0.596 mg/kg 0.5 mg/kg 

Cadmium dust Not Applicable Not Applicable 0.5 mg/kg 

Chromium aqueous Not Applicable Not Applicable 

Chromium soil 4.5 e^ mg/kg 0.4 mg/kg 

Chromium sediment Not Applicable 26 mg/kg 

Lead aqueous 4 ug/1 Non Applicable 1 ug/1 

Lead soil le^ mg/kg 0.450 mg/kg 0.7 mg/kg 

Lead sediment Not Applicable 31 mg/kg 0.7 mg/kg 

Lead dust Not Applicable Not Applicable 0.7 mg/kg 

Selenium aqueous 180 pg/1 Not Applicable 2.0 pg/1 

Selenium soil 9.4e^ mg/kg 0.28 mg/kg 4.0 mg/kg 

Selenium sediment Not Applicable Not Available 4.0 mg/kg 

Silver aqueous 180 pg/1 Not Applicable 0.2 pg/1 
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TABLE 1-1 
REFINED METALS SITE PROJECT ANALYTE LIST (continued) 

Constituent Matrix Human Health' 
Data Quality 
Level' 

Ecological 
Data Quality 
Level 

Reporting 
Limit 

Silver soil 9.4e^mg/kg 4.04 mg/kg 0.2 mg/kg 

Silver sediment Not Applicable 0.5 mg/kg 0.2 mg/kg 

Mercury aqueous 11 p/1 Not Applicable 0.2 pg/1 

Mercury soil 5.6e^ mg/kg 0.0079 mg/kg 0.1 mg/kg 

Mercury sediment Not Applicable 0.174 mg/kg 0.1 mg/kg 

Benzene aqueous 0.39 pg/1 Not Applicable 

Benzene soil 1.4e° .255 mg/kg 0,05 mg/kg 

Cmnene soil 5.2e° Not Available 0.05 mg/kg 

Ethylbenzene aqueous 1,300 pg/1 Not Applicable 1 pg/1 

Ethylbenzene soil 230 mg/kg Not Applicable 0.05 mg/kg 

Toluene aqueous 720 pg/1 253 pg/1 lpg/1 

Toluene soil 5.2e^ mg/kg 5.45 pg/kg 0.05 mg/kg 

T etrachloroethene aqueous 1.1 pg/1 Not Applicable 1 pg/1 

1,1,1 -Trochloroethane aqueous 790 pg/1 Not Applicable 1 pg/1 

Napthalene soil 1.9e^ mg/kg 0.99 mg/kg 330 pg/kg 

Fluorene soil 2.2e'' mg/kg 122 mg/kg 330 pg/kg 

Phenanthrene soil Not Applicable 45,700 pg/kg 330 pg/kg 

* - For these parameters, analytical sensitivity is inadequate to meet target decision levels. 
Therefore, for risk assessment purposes, non-detect data shall be considered as equal to 
one-half the reporting limit. 

1. Region 9 Preliminary Remediation Goals (PRGs), 1998. 
2. Soil values are represented by industrial soil PRGs. 
3. Region 5 Ecological Data Quality Levels. 

Note: The maximum concentration for each medium and constituent will be compared to the 
target decision levels to determine the need for human health and ecological risk 
assessments. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1 PROJECT ORGANIZATION CHART 

The Refined Metals Corporation has selected Advanced GeoServices Corp., Chadds Ford, 

Pennsylvania to be responsible for coordinating sampling and analysis activities and validating data 

received fi-om the laboratory. TriMatrix Laboratories, Grand Rapids, Michigan, will conduct the 

chemical analyses of the samples. This laboratory possesses all credentials to do this work; 

qualifications and standard operating procedures are provided as Attachments A and B to this QAPP. 

While all persormel involved in the investigation and in the generation of data are implicitly a part 

of the overall project and quality assurance program, certain individuals have specific 

responsibilities. The key individuals who are responsible for the overall coordination of efforts to 

be conducted, as well as the collection, validation and interpretation of the data generated during this 

project, are identified in the following sections. Lines of authority specific to this investigation are 

presented in Figure 2-1 (Project Organization Chart). The figure includes all individuals discussed 

below. 

2.2 MANAGEMENT RESPONSIBILITIES 

2.2.1 USEPA Region 5 

Remedial Project Manager - Jon Adenuga 

Responsibilities of the EPA Remedial Project Manager include: 

• Overseeing implementation of the administrative order; 
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Providing technical review and approval of all plans and data submitted as part of 
this investigation; and 

Coordinating site monitoring activities with RMC Project Manager 

2.2.2 Refined Metals Corporation 

Project Manager - Matthew Love 

Responsibilities of RMC Project Manager include: 

Providing historical information regarding facility operations and processes. 

Preparing and submitting monthly updates on project progresses and other relevant 
information as required by the Consent Decree. 

Overseeing and coordinating all project activities on behalf of RMC. 

Reviewing and approving contract related issues, including scope of work, and 
approving invoices for payment. 

Reviewing and commenting on technical reports. 

Representing RMS at meetings with EPA and IDEM. 

Approving changes in the scope and direction of investigations and other technical 
issues. 

2.2.3 Advanced GeoServices Corp. 

Project Manager - Paul G. Stratman, P.E. 

Responsibilities of the AGC Project Manager include: 

Managing and coordinating site monitoring; 

F:\OFICEAGC\PROJECTS\FILES\98-478\Rcports99\QAPCONl.wpd 2-2 



Refined Metals 
Revision 2: March 1999 

Section 2.0 
Page 3 of? 

Reviewing information obtained during the RFI; 
• Initiating any RFI Work Plan or QAPP modifications; 
• Providing in-house technical support for evaluating and organizing field data; and 

Providing input to the Task Managers on technical direction. 

Task Managers - Edie M. Gair, P.O. and Stephen W. Kirschner, P.E. 

Responsibilities of the AGC Task Managers include: 

• Managing and coordinating the tasks of the Principle Investigator and technical staff 
personnel; 

• Reviewing information obtained during the RFI; and 

• Preparation of baseline plans and for the performance of work elements that comprise 
this project. 

2.3 QUALITY ASSURANCE RESPONSIBILITIES 

2.3.1 Advanced GeoServices Corp. 

Quality Assurance (QA) Manager - Denise McGuire 

Responsibilities of the AGC QA Manager include: 

Conducting at a minimum one field performance audit; 

Performing data validation and assessment of the analytical data generated during the 
RFI; 

• Communicating analytical deficiencies found during data validation to the Project 
and Tasks Managers to initiate corrective action; 

• Preparing data validation reports and tabulation of analytical data; and 
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Communicating with the laboratory for data deliverables and any problems with the 
data reported. 

In addition, AGC Quality Assurance Scientists will be utilized to review chain-of 
custodies, validate data, construct data summary tables, and perform data entry. The 
QA Scientists will report to the QA Manager. 

2.4 LABORATORY RESPONSIBILITIES 

2.4.1 TriMatrix Laboratories. Inc. 

Laboratory Operations Manager - Douglas E. Kriscunas 

The Laboratory Operations Manager's responsibilities include: 

Liaison with sampling firm's Project Manager, Quality Assurance Manager, and 
laboratory technical staff; 

Production and efficiency of all departments including QA/QC; 

Recommendations of appropriate corrective action procedures to the QA Manager; 

Identification and supervision of appropriate and necessary support persormel; and 

Oversees final analytical results. 

Laboratory Program Manager - Jennifer Rice 

The responsibilities of the Laboratory Program Manager include: 

Coordinates laboratory analyses; 
Supervises in-house chain-of-custody; 
Oversees data review and data assessment; 
Oversees preparation of analytical reports; and 
Approves final analytical reports prior to submittal to the Client. 
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Responsibilities of the LQAS include: 

Oversees QA/QC documentation; 

Inspecting and verifying laboratory QA/QC records and results; 

Implementing all laboratory QA/QC procedures contained in the QAPP; 

Overseeing corrective actions as required; and 

Conducting internal system and performance audits and inspection of analytical 
procedures. 

Laboratory Sample Custodian - Keith Banchoff 

The Sample Custodian's responsibilities include: 

Providing sample bottles; 

Receiving and inspecting the incoming sample bottles; 

Recording the condition of the incoming sample containers; 

Verifying chain-of-custody and it's correctness; 

Notifying Laboratory Program Manager of sample receipt and inspection; 

Assigning an unique identification number and customer number and enters each into 
the sample receiving log; and 

Controlling and monitoring access/storage of samples. 
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Laboratory Technical Staff 

The technical staff will be responsible for sample analysis and identification of corrective actions. 

The staff will report directly to the Laboratory Program Manager. 

2.5 FIELD RESPONSIBILITffiS 

2.5.1 Advanced GeoServices. Corp. 

On-Site Principle Investigator (PI) - Eric Stanke 

The Pi's responsibilities include: 

• Providing full time field representation during field data collection activities; 

Collecting and reporting raw data; 

• Overseeing any site contractors and other field personnel to ensme adherence to the 
RFI Work Plan and QAPP; and 

Ensuring the appropriate QC samples are collected. 

Field Technical Staff 

The technical staff for this project will be drawn from AGC's pool of corporate resources. The 

technical staff will be utilized to gather and analyze data, and to prepare various task reports and 

support materials. All of the designated technical team members are experienced professionals who 

possess the degree of specialization and technical competence required to effectively and efficiently 

perform the required work. 
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2.6 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATION 

2.6.1 Training 

All personnel performing on-site activities are 40 hour OSHA1910.120 trained. These individuals 

include: 

Paul Stratman, P. E 
Edie M. Gair, P.G. 
Stephen W. Kirschner, P. E. 
Denise McGuire 
Eric Stanke 
AGC Field Technical Staff 

2.6.2 Certification 

Certifications required for implementing this plan have already been attained for the individuals 

listed above. All necessaiy OSHA certification documentation will be taken to the Site during field 

activities and available for review. 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Data Quality Objectives (DQOs) are quantitative and qualitative statements specifying the quality 

of the environmental data required to support the decision making process. Separate DQOs are 

designed for field sampling and laboratory analysis so that clear distinctions between any problems 

found in the system can be isolated with respect to cause. Conversely, the DQOs are also designed 

to provide an indication of the variability of the overall system. The overall quality assurance 

objective is to keep the total uncertainty within an acceptable range that will not hinder the intended 

use of the data and to provide results which are legally defensible in a court of law. To achieve this, 

specific data requirements such as detection limits, criteria for precision and accuracy, sample 

representativeness, data comparability and data completeness (PARCC) are specified below. The 

DQOs for the RMC Site are presented in Tables 3-1 and 3-2. 

3.1 PRECISION 

3.1.1 Definition 

Precision is a measxire of the degree to which two or more measurements are in agreement. 

3.1.2 Field Precision Objectives 

Field precision is assessed through the collection and measurement of field duplicates at a rate of 1 

duplicate per 10 analytical samples. The total number of duplicates for this project is found in Table 

3-3 of this QAPP. 
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3.1.3 Laboratory Precision Objectives 

Precision in the laboratory is assessed through the calculation of relative percent differences (RPD) 

and relative standard deviations (RSD) for three or more replicate samples. The equations to be used 

for precision in this proj ect can be found in S ection 12.1 of this Q APP. Precision control limits are 

provided in Table 3-2. 

For inorganic analyses, laboratory precision shall be assessed through the analysis of a 

sample/sample duplicate pair and field duplicate pairs. For organic analyses, laboratory precision 

shall be assessed through the analysis of matrix spike/matrix spike duplicate (MS/MSD) and field 

duplicate samples. All parameters of concern listed in Table 1-1 of this QAPP are included in 

method spiking solutions for MS and MS/MSD analyses. 

3.2 ACCURACY 

3.2.1 Definition 

Acciuacy is defined as the degree of agreement of a measurement or average of measurements with 

an accepted reference value. Accuracy measures the bias in a measurement system which may result 

fi-om sampling or analytical error. Sources of error that may contribute to poor accuracy are: 

laboratory error; 
sampling inconsistency; 
field and/or laboratory contamination; 
handling; 
matrix interference; and 
preservation. 
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3.2.2 Field Accuracy Objectives 

Accuracy in the field is assessed through the use of field and trip blanks and through the adherence 

to all sample handling, preservation and holding times. 

3.2.3 Laboratory Accuracy Objectives 

Laboratory accuracy is assessed through the analysis of MS/MSD, standard reference materials 

(SRM), laboratory control samples (LCS) and surrogate compounds, and the determination of 

percent recoveries. Accuracy in laboratory methods and procedures will be evaluated by use of 

calibration and calibration verification procedures, and instrument performance solutions at the 

frequency specified in the USEPA "Test Methods for Evaluating Solid Waste Physical/Chemical 

Methods", November 1986, SW-846 3rd edition (SW-846) Update HI. The equation to be used for 

accuracy in this project can be found in Section 12.2 of this QAPP. Accuracy control limits are 

given in Table 3-2. All parameters of concem included in Table 1-1 of this QAPP are included in 

method spiking solutions for the LCS and MS/MSD samples. Also, in the case of sampling for 

VOCs in soil, use of the use of the Encore sampler will ensure data that is both accurate and 

representative of on-site conditions. 

3.3 DATA COMPLETENESS 

3.3.1 Definition 

Completeness is defined as the percentage of data that is judged to be valid to achieve the objectives 

of the investigation compared to the total amount of data. 
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3.3.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid measurements taken in the project. The 

equation for completeness is presented in Section 12.3 of this QAPP. The field completeness 

objective for this project will be greater than 90 percent. 

3.3.3 Laboratorv Completeness Objectives 

Laboratory completeness is a measure of the amount of valid measurements obtained from all 

measurements taken in the project. The equation for completeness is presented in Section 12.3 of 

this QAPP. The laboratory completeness objective for this project, with respect to critical 

measurement parameters identified in Table 1-1, will be greater than 90 percent. 

3.4 DATA REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness expresses the degree to which sample data represent the characteristics of the 

environment from which they are collected. Samples that are considered representative are properly 

collected to accurately characterize the contamination at a sample location. 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent upon the proper design of the sampling program and will be 

satisfied by ensuring that the RFI Work Plan is followed and that proper sampling techniques are 

used. Representativeness will be measured by using the field methods (e.g., sampling, handling, and 

preserving) in accordance with NEIC Policies and Procedures Manual and analytical methods in 

accordance with SW-846 methodologies. 
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3.4.3 Measures to Ensure Representatives of Laboratory Data 

Representatives in the laboratory is ensured by using the proper analytical procedures, appropriate 

methods, meeting sample holding times and analyzing and assessing field duplicate samples. The 

sampling network was designed to provide data representative of facility conditions. During 

development of this network, consideration was given to past waste disposal practices, the physical 

setting, and constraints inherent to the RCRA program. The rationale of the sampling network is 

discussed in Section 5.0 of the RFI Work Plan. 

3.5 DECISION RULES 

3.5.1 Definition 

A Decision Rule is a statement which allows for a course of action or non-action to be taken, based 

on assumptions made to draw out and test its logical or empirical consequences. 

3.5.2 Decision Rule Objectives 

The decision rule objectives for this investigation address the definition of statistical parameter(s) 

characterizing the population, identification of action levels, and development of if then statements 

defining conditions that would cause the decision maker to chose among alterative actions. The 

decision rule associated with this investigation is that if any of the critical measurement parameters 

listed in Table l-I are identified above human health or ecological target levels in any of the 

monitoring wells, sediments, or soils, then the data will be used to define the extent of contamination 

or map the plume boundaries and all data generated will be subjected to a baseline human health risk 

assessment and preliminary ecological risk assessment. The decision rule will be applied to validated 

data obtained from RFI sampling activities with the following conditions: 
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• Sampling of the groundwater will not be performed until specific field parameters 
(i.e. redox potential, pH, specific conductance and dissolved oxygen) stabilize. 

• In order to determine whether the existing monitoring well network is sufficient to 
detect a release to groundwater, two quarterly groundwater sampling events will be 
conducted. Groundwater shall be analyzed at a fixed laboratory for parameters 
identified in Table 1-1 site-related constituents in soil, grab samples will be taken at 
two depth intervals within the arbitraiy grid shown on Figure 5-1 of the RFI Work 
Plan and from soil piles on the Site. 

• Interior sampling will be performed to characterize the floor material and determine 
the extent of site-related constituent contamination beneath the Material Storage 
Building. 

• Composite sediment samples will be collected in the former drainage channels and 
lined lagoon to address depositional environments at the Site. 

The decision rule will be used following the vahdation of all RFI Phase I data, and the requirements 

for a baseline human health assessment and preliminary ecological risk assessment will be 

determined at that time. 

3.6 COMPARABILITY 

3.6.1 Definition 

Comparability expresses the confidence with which one data set can be compared with another data 

set firom a different phase or from a different program. 

3.6.2 Measures to Ensure Comparabilitv of Field Data 

Comparability is dependent upon the proper design of the sampling program and will be satisfied 

by ensuring that the RFI Work Plan is followed and that proper sampling techniques are used. 
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3.6.3 Measures to Ensure Comparability of Laboratory Data 

Comparability will be accomplished by ensuring that proper sample collection techniques will be 

utilized and through the use of standardized and approved methods of analysis. 

3.7 LEVEL OF QUALITY CONTROL EFFORT 

PARCC parameters will be monitored through the submission and analyses of various types of field 

and laboratory QC samples. These will include appropriate field blanks, equipment blanks, 

laboratory method blanks, field duplicates or replicates, matrix spikes, matrix spike duplicates, 

instrument performance solutions, and a careful examination of all calibration and check standards. 

Specifically: 

Field blanks and equipment blank consisting of distilled water will be submitted to 
the laboratory to provide the means to assess the quality of the data resulting from 
the field sampling program. 

Field blank samples are analyzed to check the procedural contamination at the 
facility which may cause sample contamination. 

Equipment blank samples are analyzed to check the decontamination procedural for 
field equipment which may attribute to cross contamination. 

Method blank samples are generated within the laboratory and used to assess 
contamination resulting from laboratory practices. 

Duplicate samples are analyzed to check for sampling and analytical reproducibility. 

MS/MSDs are performed to provide information about the effect of the sample 
matrix on the digestion and measurement methodology. MS/MSD pairs also check 
the analytical reproducibility. 

Instrument performance solutions, calibration and check standards are analyzed to 
assess the capability of the laboratory to perform the specific methods. 
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The frequency by which the field and laboratory QC samples will be prepared and submitted is 

specified in Section 8.0 of this QAPP. Table 3-3 summarizes the type and frequency of QC samples 

to be performed during this investigation. Sampling procedures for blanks and field duplicates are 

provided in Section 8.1.1 and 8.1.2. Quantitation limits for the critical measurement parameters are 

provided in Table 3-4. 
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DQO Parameter Metals Indicator Parameters" 

Accuracy Table 3-2 Table 3-2 

Precision Table 3-2 Table 3-2 

Completeness 90% 100% 

Comparability Based on precision, accuracy 
and media comparison 

Based on precision, accuracy 
and media comparison 

Notes: 

a. Indicator parameters include: specific conductance, temperature, dissolved oxygen, 
redox potential and pH. 
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TABLE 3-2 
REFINED METALS SITE 

ACCURACY AND PRECISION DATA QUALITY 
OBJECTIVES FOR METALS AND FIELD PARAMETERS 

Matrix Audit Analytes Control Limits^ 

Aqueous Accuracy 

Laboratory Blank Metals 
Volatile Organic 

Compounds 

<tLOQ 

Field/Equipment Blank Metals 
Volatile Organic 

Compounds 

<tLOQ 

Matrix Spike Recovery 
(MS/MSD) 

Metals 
75-125% unless the 

sample concentration 
exceeds the spike 

added concentration 
by a factor of 4 or 

more 

Matrix Spike/Surrogate 
Spike 

Volatile Organic 
Compounds 

As specified in 
Laboratory SOP 

Laboratory Control Sample Metals 80-120% 

Laboratory Control Sample Volatile Organic 
Compounds 

As specified in 
Laboratory SOP 

Aqueous Precision 

Matrix Spike 
Duplicate/Matrix Spike 

Duplicate 

Metals <20% RPD for 
results 

>5 X LOQ 
<±LOQ for results 

<5xQL 
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TABLE 3-2 
REFINED METALS SITE 

ACCURACY AND PRECISION DATA QUALITY 
OBJECTIVES FOR METALS AND FIELD PARAMETERS 

(Continued) 

Matrix Audit Analytes Control Limits' 

Volatile Organic 
Compound 

As specified in 
Laboratory SOP 

Field Duplicate Metals <20% RPD for 
results 

>5 X LOQ 
<±LOQ for results 

<5xQL 

Volatile Organic 
Compound 

<20%RPD 

Soil/Sediment/ Accuracy 
Dust 

Laboratory Blank 
« 

Metals 
Volatile Organic 

Compounds 
Semivolatile Organic 

Compounds 

<LOQ 

Field/Equipment Blank Metals 
Volatile Organic 

Compounds 
Semivolatile Organic 

Compounds 

<LOQ 

Matrix Spike Recovery 
(MS/MSD) 

Metals 75-125% unless the 
sample concentration 

exceeds the spike 
added concentration 
by a factor of 4 or 

more 

Matrix Spike/Surrogate 
Spike 

Volatile Organic 
Compounds 

As specified in 
Laboratory SOP 
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TABLE 3-2 
REFINED METALS SITE 

ACCURACY AND PRECISION DATA QUALITY 
OBJECTIVES FOR METALS AND FIELD PARAMETERS 

(Continued) 

Matrix Audit Analytes Control Limits^ 

Semivolatile Organic 
Compounds 

As specified in 
Laboratory SOP 

Laboratory Control Sample Metals 80-120% 

Laboratory Control Sample Volatile Organic 
Compounds 

As specified in 
Laboratory SOP 

Semivolatile Organic 
Compounds 

As specified in 
Laboratory SOP 

Soil/Sediment/ 
Dust 

Precision 

Matrix Spike Duplicate Metals 

Volatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

<20% RPD for 
results 

>5 X LOQ 
<tLOQ for results 

<5xQL 

Field Duplicate Metals 

Volatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

<40% RPD for 
results 

>5 X LOQ 
<±2xL0Q for results 

<5xQL 

<30%RPD 

<40%RPD 
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TABLE 3-2 
REFINED METALS SITE 

ACCURACY AND PRECISION DATA QUALITY 
OBJECTIVES FOR METALS AND FIELD PARAMETERS 

(Continued) 

Matrix Audit Analytes Control Limits' 

Field pH ±0.05 pH units 
Parameters Accuracy/Precision Specific Conductance ±10%RPD 

Standard Checks Turbidity ±2% NTU 
Dissolved Oxygen ±0.3 mg/L 
Redox Potential ±0.1 mg/L 

Temperature ±0.2°C 

Note: 

1. Control limits are subjected to change based on the statistical updates performed by the 
analytical laboratory. 
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Sample Location Matrix Parameters Number of 
Samples 

Field 
Duplicate 

Matrix 
Spike 

Blank' Total 
Number of 
Samples^ 

Monitoring Wells Groundwater 
(Round 1) 

Two sampling rounds 
are proposed. If there 
are no volatile 
compounds detected 
during the first 
sampling event, this 
fraction will be 
omitted for the second 
event. 

Turbidity 
PH 
Redox potential 
Specific Conductance 
Temperature 
Dissolved Oxygen 
Volatile Organics" 
RCRA Metals plus 
Antimony 

15^ 
15^ 
15^ 
15' 
15' 
15' 
5 
5 

1 
1 

2 
2 

2 
2 

15 
15 
15 
15 
15 
15 
10 
10 

Site Soils Soil RCRA Metals^ 122 12 6 14 168 

NE of Production 
Area Soil Piles 

Soil RCRA Metals^ 4 1 2 1 8 

Off-site Soils Soil RCRA Metals^ 18 1 2 2 23 

Diesel Spill Soils Soil Organics® 6 1 2 2 11 
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TABLE 3-3 
REFINED METALS SITE 

SAMPLING AND ANALYSIS PROGRAM SUMMARY 
(Continued) 

Sample Location Matrix Parameter Number of 
Samples 

Field 
Duplicate 

Matrix 
Spike 

Blank^ Total 
Number of 
Samples^ 

Internal Building Dust Cadmium and Lead 3 1 2 1 7 

Internal 
Subsurface 
Building 

Soil RCRA Metals' 45 5 6 5 61 

Drainage Channel 
& Lined Lagoon 

Sediment RCRAMetals' 24 3 4 5 36 

Notes 
1 
2 
3 
4 
5 
6 

Blank total includes estimated number of field and equipment blanks. 
Total number samples per event. 
This number reflects the fewest amount of samples to be taken. 
Volatile Organics include tetracbloroetbene, 1,1,1-tricbloroetbane, benzene, etbylbenzene, and toluene. 
RCRA Metals include arsenic, barium, cadmium, chromium, lead, seleniiun, and silver. 
Organics include benzene, cumen, etbylbenzene, toluene, fluorene, naptbalene, and pbenantbrene. 
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TABLE 3-4 
REFINED METALS SITE PROJECT ANALYTE LIST 

QUANTITATION LIMITS (QL) 

Metal Parameters Method' Method Limit of Laboratory Standard Operating 
Detection Quantitation'' Procedure 

Limit 

Aqueous Procedure No. GR-01-121 (Preparation) 
Antimony 3010A/6020 0.726 ngd 10 gg/1 Procedure No. GR-01-129 (Analysis) 

Arsenic 3010A/6020 0.338 ng/1 1.0 pg/1 

Barium 3010A/6020 0.055 pg/1 10 fxg/l 
Cadmium 3010A/6020 0.01 pg/L 0.2 ng/1 
Chromium 3010A/6020 0.257 pg/1 1-0 gg/1 

Lead 3010A/6020 0.096 fig/L ';1.0 pg/1 

Selenium 3010A/6020 0.621 pg/l 2.0 |ig/l 
Silver 3010A/6020 0.151 pg/l 0.2 ng/1 

Mercury 7470A 0.125 pg/1 0.2 jig/1 Procedure No. GR-01-123 (Analysis) 

Tetrachloroethene 5030B/8260B 0.62pg/l l.Opg/1 Procedure No. GR-04-104 l.Opg/1 
(Preparation) 

1,1,1 -Trichloroethane 5030B/8260B 0.47 pg/l 1.0 pg/1 Procedure No. GR-04-104 (Analysis) 

Benzene 5030B/8260B 0.77 fig/1 1.0 pg/1 

Toluene 5030B/8260B 0.61 jig/l 1.0 pg/l 

Ethvlbenze 5030B/8260B 0.48 UE/1 1.0 UE/1 
Soil/Sediment Procedure No. GR-01-103 (Preparation) 

Cadmium 3050B/6020 O.OOlmg/kg 0.5 mg/kg Procedure No. GR-01-0129 (Analysis) 
Lead 3050B/6020 0.198 mg/kg 0.6 mg/kg 

Arsenic 3050B/6020 0.338 mg/kg 1.0 mg/kg 

Barium 3050B/6020 0.001 mg/kg 1.0 mg/kg 

Chromium 3050B/6020 0.016 mg/kg 1.0 mg/kg 

Lead 3050B/6020 0.198 mg/kg 1 mg/kg 

Selenium 3050B/6020 O.Olmg/kg 0.5 mg/kg 

Silver 3050B/6020 0.004 mg/kg 0.2 mg/kg 

Mercury 7471A 0.01 mg/kg 0.1 mg/kg Procedme No. GR-04-109 (Analysis) 
Benzene 5035/8260B 0.016 mg/kg 0.05 mg/kg Procedure No. GR-04-105 (Preparation) 
Toluene 5035/8260B 0.019 mg/kg 0.05 mg/kg Procedure No. GR-04-104 (Analysis) 

Ethylbenzene 5035/8260B 0.015 mg/kg 0.05 mg/kg 

Cumene 5035/8260B 0.017 mg/kg 0.05 mg/kg 

Napthalene 3550B/8270C 0.047 mg/kg 0.33 mg/kg Procedure No. GR-09-103 (Preparation) 

Flucrene 3550B/8270C 0.044 mg/kg 0.33 mg/kg Procedure No. GR-04-103 (Analysis) 
Phenanthrene 3550B/8270C 0.086 mg/kg 0.33 ms/kE 
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TABLE 3-4 
REFINED METALS SITE PROJECT ANALYTE LIST 

QUANTITATION LIMITS (QL) (continued) 

Metal Parameters Method' Method 
Detection 

Limit 

Limit of 
Quantitation'' 

Laboratory Standard Operating 
Procedure 

Dust Procedure No. GR-01-103 (Preparation) 
Cadmium 3050B/6020 0.001 mg/kg 0.2 mg/kg Procedure No. GR-01-0129 (Analysis) 

Lead 3050/6020 0.198 mg/ke 1 me/kg 

NOTE: 
' According to USEPA "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", November 

1986, SW-846, Third Edition, Update in. 

•' Specific quantitation limits are highly matrix-dependent. The quantitation limits listed herein are provided for 
guidance and may not always be achievable. 
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4.0 SAMPLING PROCEDURES 

Groundwater, soil, dust and sediment sampling is required to monitor the presence/absence and 

degree of metal constituents in these media at the Site. Specific sampling procedures are set forth 

in this section to meet the QA objectives outlined in Section 3.0 of this QAPP. The Site sampling 

Scope of Work (Section 5.0 of the RFI Work Plan) must be used concurrently with this QAPP during 

field sampling. SOPs are provided for the following RFI activities: 

Groundwater sampling; 
Soil sampling; 
Interior sampling (dust and soil); 
Sediment sampling; 
Field equipment decontamination; and 
Sample handling. 

4.1 GROUNDWATER SAMPLING 

Two groundwater sampling events will be conducted at five on-site monitoring wells. 

4.1.1 Sampling Procedures 

Detailed sampling procedures are provided in Section 5.2.3 of the RFI Work Plan and SOPs in 

Attachment B and include: 

• Low-flow pump purging and sampling; and 
• Field parameter measurements. 

Samples will be collected directly fi-om the low-flow pump discharge line into laboratory provided 

sample containers or dedicated disposable filter units and then into laboratory prepared bottles (for 

dissolved metal analyses). If sufficient volume is not available to sample any well with the low-flow 

pump, a sample will be collected using a disposable Teflon® bailer. Field parameter analyses will 
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include, temperature, pH, specific conductance, redox potential, dissolved oxygen and turbidity, 

which will be measured using flow-through cells during well purging to determine if the well was 

adequately purged prior to sample collection. Field blaidcs, equipment blanks, field duplicates, and 

matrix spike/matrix spike duplicate samples will be obtained as described in Section 8.1. 

4.1.2 Sample Designation/Identification 

Each sample will be assigned a sample designation according to a pre-determined numbering system. 

The sample designation at a minimum will include in abbreviated form: type of sample (i.e., MW) 

and a sample number. The sample designation will be written in indelible ink on an identification 

tag and attached to the sample container. Sample tags will also contain the items noted in Section 

5.1.2. 

4.1.3 Analvtical Parameters 

All samples collected will be analyzed for the parameters listed on Table 4-1. Table 4-1 lists the 

associated analytical methods, sample preservatives, sample container requirements, and holding 

times. 

4.2 SOIL SAMPLING 

Soil samples will be collected from the 57 locations. The soil sample locations are identified in 

Section 5.3 of the RFI Work Plan. 

4.2.1 Sampling Procedures 

Surface grab soil samples will be collected using a dedicated disposable plastic trowel while 

subsurface grab soil samples will be collected using a hand auger. The soil sample will be removed 
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from the hand auger using a dedicated disposable plastic scoop. The samples will be homogenized 

in a decontaminated stainless steel bowl and then placed directly into the laboratory supplied sample 

containers. 

Samples collected for volatiles analysis will be obtained using Encore® samplers. Two sample 

aliquots will be collected from each location and placed into individual bags for shipment. A third 

sample aliquot will be submitted to the laboratory for moisture determination. Samples for volatiles 

analyses will be shipped to the laboratory within two days. 

Sampling procedures are provided in detail in Section 5.3 of the RFI Work Plan and SOPs provided 

in Attachment B. 

4.2.2 Sample Designation/Identification 

Each sample will be assigned a sample designation according to a pre-determined numbering system. 

The sample designation at a minimum will include in abbreviated form; type of sample (i.e., S) and 

a sample number. The sample designation will be written in indelible ink on an identification tag 

and attached to the sample container. Sample tags will also contain the items noted in Section 5.1.2. 

4.2.3 Analvtical Parameters 

All samples collected will be analyzed for the parameters listed on Table 4-1, which include 

cadmium and lead. Table 4-1 lists the associated analytical methods, sample preservatives, sample 

container requirements, and holding times. 
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4.3 INTERIOR SAMPLING 

Floor dust samples will be collected from three locations on the floor within the Materials Storage 

Building and soil samples will be collected from beneath the floor slab inside the Materials Storage 

Building. The dust and soil sample locations are identified in Section 5.4 of the RFI Work Plan. 

4.3.1 Sampling Procedures 

The dust samples will be collected using dedicated disposable scoops. The soil samples will be 

collected using a hand auger. The soil sample will be removed from the hand auger using a 

dedicated disposable plastic scoop. The samples will be homogenized in a decontaminated stainless 

steel bowls and then placed directly into the laboratory supplied sample containers. Detailed 

sampling procedures are provided in Section 5.4 of the RFI Work Plan and SOPs provided in 

Attachment B. 

4.3.2 Sample Designation/Identification 

Each sample will be assigned a sample designation according to a pre-determined numbering system. 

The sample designation at a minimum will include in abbreviated form: type of sample (i.e., D, S) 

and a sample number. The sample designation will be written in indelible ink on an identification 

tag and attached to the sample container. Sample tags will also contain the items noted in Section 

5.1.2. 
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4.3.3 Analytical Parameters 

All samples collected will be analyzed for the parameters listed on Table 4-1, which include 

cadmium and lead. Table 4-1 lists the associated analytical methods, sample preservatives, sample 

container requirements, and holding times. 

4.4 SEDIMENT SAMPLING 

Composite sediment samples will be collected from two locations within the concrete and 

geomembrane lined surface impoundment. Sediment samples will also be collected from two former 

drainage channels. Figure 5-3 of the RFI Work Plan shows the proposed sediment sampling 

locations. 

4.4.1 Sampling Procedures 

Composite sediment samples will be collected over the vertical profile of sediment at each sample 

location within the concrete and geomembrane lined surface impoundment. Sample depths will be 

measured and samples will be collected using a decontaminated shovel or disposable scoop so not 

to jeopardize the integrity of the liner. The sediment samples collected from the drainage channels 

will be collected at two depth intervals (0-6" and 6-12") using a decontaminated hand auger. Each 

sediment sample collected will be homogenized, and placed into laboratory supplied containers and 

sealed. Detailed sampling procedures are provided in Section 5.5 of the RFI Work Plan and SOPs 

found in Attachment B. 
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4.4.2 Samnle Designation/Identification 

Each sample will be assigned a sample designation according to a pre-detennined numbering system. 

The sample designation at a minimum will include in abbreviated form: type of sample (i.e., SED) 

and a sample number. The sample designation will be written in indelible ink on an identification 

tag and attached to the sample container. Sample tags will also contain the items noted in Section 

5.1.2. 

4.4.3 Analvtical Parameters '' 

Samples collected will be analyzed for the parameters listed on Table 4-1, which include cadmium 

and lead. Table 4-1 lists the associated analytical methods, sample preservatives, sample container 

requirements, and holding times. 

4.5 FIELD EQUIPMENT DECONTAMINATION 

To prevent possible contamination from sampling equipment, all non-dedicated sampling devices 

will be decontaminated. Non-dedicated equipment are the low flow pump, stainless steel bailers, 

mixing bowls, hand augers and shovels. Sampling equipment will be constructed of inert material 

(e.g., stainless steel. Teflon®). For non-dedicated equipment, field decontamination will be 

performed prior to its initial use, between sampling locations and between actual samples when more 

than one sample is to be collected at a given location. Decontamination is not required when 

dedicated, disposable bailers, trowels or scoops are used. All decontamination and subsequent use 

of decontaminated equipment will be documented in a field logbook. 
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All non-dedicated sampling equipment will be decontaminated according to the following procedure: 

1. Wash equipment thoroughly with a low phosphate detergent (Alconox) and water 
using a brush to remove any particulate matter or surface film. 

2. Rinse equipment with distilled water. 

3. Rinse with diluted nitric acid. 

4. Triple rinse with distilled water. 

5. Air dry equipment. 

6. Wrap equipment in a clean plastic sleeve or in aluminum foil if not used immediately. 

Spent nitric acid will be contained in a bucket and placed in drums. 

4.6 SAMPLE HANDLING 

4.6.1 Sample Containers 

Sample containers will be provided to the sampling team by the laboratory sample custodian. All 

sample containers used in the course of this investigation will be new containers, pre-cleaned and 

certified as Level n or higher by I- CHEM Inc. Certificates of analysis are available from I-CHEM 

upon request. All bottles will be prepared by the laboratory with the appropriate preservative. After 

sample collection, containers will be labeled as specified in Section 5.1.2. 
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4,6.2 Sample Preservation and Holding Times 

The laboratory will provide appropriately prepared sample containers for this project. The sample 

containers will be I-Chem bottles or the equivalent which are cleaned and preserved for the specific 

analysis. Aqueous samples for metals analyses will be preserved with nitric acid to pH<2. Samples 

for dissolved metals will be field filtered prior to preservation. No acid preservation is required for 

the collection and analysis of soil, dust, or sediment samples. All samples will be placed on ice and 

maintained at a temperature of approximately 4 degrees Celsius fi:om the time of collection to the 

time of analysis. 
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TABLE 4-1 
REFINED METALS SITE 

PARAMETER TABLE 

Parameter Matrix Methpd Container Tvoe Preservative Holding Time 
Antimony, Arsenic, 
Cadmium and Lead^ 

Aqueous EPA SW-846^ 
3005A/3010A/ 

6020 

1 liter plastic HNO3 to pH<2 
Cool4°C 

180 days 

pH, Temperature, Redox 
Potential, Dissolved Oxygen, 

Specific Conductance 

Aqueous Manufacturer's 
Instructions 

NA NA Analyze immediately 

Cadmium and Lead Soil/Sediment EPA SW-846^ 
3050B/6010B 

125 ml. amber glass Cool 4°C 180 days 

Cadmium and Lead Dust EPA SW-846^ 
3050B/6010B 

125 ml. amber glass Cool4°C 180 days 

Notes: 

' Includes total and dissolved metals. Dissolved metals will be filtered prior to preservation. 
^ USE?A "Test Methods for Evaluating Solid Waste: PhysicaPChemical Methods", November 1986, SW-846, Third Edition 

Update in. 
NA - Not Applicable. 
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5.0 CUSTODY PROCEDURES 

A sample is physical evidence collected from the project site. Due to the evidential nature of the 

data generated from sampling, sample custody must be traceable from the time the empty sample 

containers are prepared by the container supplier through the reporting of the results of the analyses. 

As an essential part of project management, sample control procedures have been established to 

ensure sample integrity. All sample containers and samples will be maintained under strict custody 

procedures throughout the investigation. Sample custody is addressed in three parts: field sample 

collection, laboratory analysis and final evidence files. 

A sample, sample container, or evidence file will be considered under custody if: 

• the item is in actual possession of a person; or 

• the item is in the view of the person, after being in actual possession of the person; 
or 

• the item was in the person's actual physical possession but is now locked up or 
sealed in a tamper-proof manner; or 

the item is placed in a designated secured restricted area. 

5.1 FIELD CUSTODY PROCEDURES 

Sample custody for samples collected during this investigation will be maintained by the PI or field 

persoimel collecting the samples. The PI or field persoimel is responsible for documenting each 

sample transfer and maintaining custody of all samples until they are shipped to the laboratory or 

archived. 
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A system of logging all pertinent data collected during sampling operations will be maintained using 

dedicated bound field logbooks. Each page will be numbered, dated and initialed by the person 

making the entry. All entries will be made in indelible ink. Incorrect entries will be crossed out with 

a single line and verified with the recorder's initials. At the completion of the day, if a page is not 

complete, a diagonal line will be drawn through the remainder of the page with the notetaker's 

signature at the bottom. 

All sample locations will be recorded and referenced to the site map so that each location is 

permanently established. Samples will be tagged with all pertinent site information at the time of 

sampling. Section 5.1.2 describes sample identification. Pertinent site information to be supplied 

in the field logbook for each task is listed below: 

Signature of notetaker; 

Name and location of investigation; 

Date and time of arrival and departure; 

Names of all personnel on-site and their affiliation; 

Purpose of the visit/description of field activity; 

All field instruments used, date and time of calibration and calibration checks, 
method of calibration, standards used; 

All field measurement results; 

Date, time, and location of all sampling points; 

Method of sample collection; 
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Any factors which could affect sample integrity; 

Name of sampler; 

Sample identification, sample description, sample preservation; 

Documentation of all conversations with the client, agency personnel, field decisions 
and approval; and 

Weather conditions. 

Field logbooks should contain only factual information entered as real-time notes which will enable 

the user to recreate events on-site. They are a part of the project file and are admissible as evidence 

in litigation. In addition, chain-of-custody records will be prepared and kept as part of the field 

records. 

5.1.2 Sample Identification 

All sample bottles will be identified by the use of sample tags with sample identification. Each 

sample tag will be labeled by the sampler to avoid any possibility of sample misidentification and 

attached to the sample container with a wire around the container neck through a reinforced hole in 

the tag. Indelible ink shall be used to complete sample tags. Each sample tag will be labeled at the 

time of collection with, at a minimum, the following information: 

• Site specific project number and name; 

• Date and time (military) of sample collection; 

• Sample designation (location), note here if the sample is a QC sample or to be used 
for QC analysis; 

• Whether sample is a grab or composite; 
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Presence of a preservative; 

• Field representative(s) collecting the sample (Sampler); and 

• Analyses requested. 

The PI or field sampler will maintain custody of samples following the procedures outlined in the 

following section until samples are properly relinquished to the laboratory or to a common carrier 

for delivery to the laboratory. Once at the laboratory, each sample will be assigned a imique 

laboratory identification number that will be used for analysis assignment, sample tracking, and data 

reporting while the samples are at the laboratory. 

5.1.3 Chain-of-Custodv Procedures 

The following chain-of-custody procedures will be used for this project: 

New, certified clean sample containers will be prepared and relinquished by the 
laboratory on a chain-of-custody record. The chain-of-custody record will be used 
for all samples collected to document the sample custody transfer from person to 
person. 

Any transfer of custody of containers or samples will be noted on the chain-of-
custody record. 

Each sample collected for the project will be entered on the chain-of-custody record. 

The chain-of-custody will be completed as soon as possible after sample collection. 
The following information must be supplied to complete the chain-of-custody record: 

a. Site specific project name and number; 

b. Signature of samplers; 
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c. For each sample, sampling station number, date and time (military) of 
collection, grab or composite sample designation, and brief description of the 
type of sample and sampling location; 

d. Number of sample containers per each sample location; 

e. Analysis required; 

f. Type of sample preservative; 

g. Signatures of individuals involved in sample transfer (i.e., relinquishing and 
accepting samples). Individuals receiving the samples shall sign, date, and 
note the time that they received the sample on the record; and 

h. Type of carrier service. 

The original chain-of-custody record will accompany the sample containers during 
transport to document their custody. 

• If custody is relinquished through a common parcel carrier for delivery to the 
laboratory, the following protocol will be followed: 

a. The original completed chain-of-custody record will be placed inside the 
shipping package; and 

b. The shipping package will be sealed with tape and custody seals affixed. The 
seals will be placed on the package in such a manner that the package cannot 
be opened without breaking the seals. The seals will serve to document that 
the shipping container was not opened during the shipment through the 
common parcel carrier. 

The chain-of-custody record is presented on Figure 5-1 of this QAPP. 
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5.1.4 Sample Shipment Procedures 

At the end of the sampling day, all samples for chemical analysis will be packaged in shipping 

containers for shipment to the analytical laboratory using the following steps: 

1. Check each sample bottle for a properly completed sample identification label. 

2. Place sample bottles from each location in separate plastic bags, then seal. 

3. Ship the samples in a large capacity (waterproof metal or equivalent strength plastic) 
cooler, or specific laboratory-prepared sample shipping container. Place packing 
material (asbestos-jfree vermiculite, perlite, or Styrofoam beads) on the bottom of the 
cooler to prevent sample bottle breakage. 

4. Place sample bottles in the shipping container in a manner that they do not touch and 
will not touch during shipment. Secure with packing material as needed to fill void 
space. 

5. Maintain all samples at approximately 4°C during shipment. Use ice or freezer 
packs to cool the samples. 

6. Place the original chain-of-custody record in a plastic bag, seal, and tape it to the 
inside of the shipping container lid. 

7. Retain the pink copy of the chain-of-custody for the QA Manager. 

8. Tape cooler drain shut. Tape the cooler or shipping container closed at a minimum 
of two locations. 

9. Place two signed and dated custody seals across each edge of the shipping container. 

10. Attach completed shipping label to the top of the cooler. 

11. Relinquish the cooler to the courier with the required signed and dated handbill. 

12. Retain receipt of the handbill as part of the permanent documentation. 
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If the sample coolers are not shipped but instead picked up by the laboratory courier, step number 

6 and 12 will be omitted and the chain-of-custody will be handed to and signed by the laboratory 

courier. The pink copy of the chain-of-custody will be maintained by the sampler and presented to 

the AGC Quality Assurance Manager. 

5.2 LABORATORY CUSTODY PROCEDURES 

Laboratory custody procedure are outlined in Attachment B, Laboratory Chain-of-Custody Standard 

Operating Procedure. Once the sample arrives at the laboratory, custody of the samples will be 

maintained by laboratory personnel. Upon receipt of the samples, the sample custody personnel will 

remove the chain-of-custody from the sealed cooler and sign and record the date and time on the 

chain-of-custody. The samples received will be verified to match those listed on the chain-of-

custody. The laboratory will document and notify the Sampling Contractor's QA Manager 

immediately if any inconsistencies exist in the paperwork associated with the samples. The 

laboratory at a minimum will document the following stages of analysis: sample receipt, sample 

extraction/preparation, sample analysis, data reduction, and data reporting. 

Samples will be given an unique laboratory identification number which is entered into the sample 

receiving log and the Laboratory Information Management System (LIMS). The analyst will enter 

the analytical data into the LIMS upon analysis completion and validation. The samples are placed 

into appropriate storage (refiigerators at 4°C) within an access controlled location. All samples are 

maintained under proper storage conditions for thirty days past the generation of the analytical 

report. The LIMS tracks the sample until completion of the report and invoice mailing. The data 

archived from the LIMS will be transferred to magnetic tape and retained for five years fi:om the 

completion of sample analysis. 
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A chain-of-custody Sample Control Record is used as the documentation for the movement of chain-

of-custody samples in and out of the access controlled storage. The analyst signs sample in and out 

each time a sample(s) is removed for any analysis. After all analyses are complete, the sample 

custodian files the form in the chain-of-custody project file. An example of the chain-of-custody 

Sample Control Record can be found on Figure 5-2. 

Procedures for the custody of analytical data are outlined in Section 4.1, Attachment A. Sample 

disposal procedures are outlined in Section 4.2.4, Attachment A. 

5.3 FINAL EVIDENCE FILES 

The final evidence file will be a central repository for all documents which constitute evidence 

relevant to sampling and analysis activities as described in this QAPP. AGC is the custodian of the 

evidence file and maintains the contents of evident files for the investigation at the AGC Chadds 

Ford office. The files will be maintained as mandated by the EPA and will be maintained for a 

minimum six years after the termination of the order. Prior to disposal, the EPA will be offered the 

evidence file contents. The final evidence file will contain at a minimum the following; 

Field logbooks; 
Photographs; 
Drawings; 
Soil boring logs; 
Laboratory data deliverables; 
Data validation reports; 
Progress reports; and 
Custody documentation. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

In order to provide high quality data, it is essential for all field and laboratory equipment to be in 

satisfactory operating condition. Thus, routine equipment calibration and maintenance is required. 

6.1 FIELD INSTRUMENT CALIBRATION 

During groundwater sampling, field measurements including pH, temperature, redox potential, 

dissolved oxygen, specific conductance and turbidity will be taken. Field calibration procedures, 

at a minimum, will include the following: 

Calibration of field instruments will be performed by trained technicians prior to 
mobilization of equipment to the site. All instruments will be calibrated as specified 
by the manufacturer. Standard solutions will also be checked to determine stability 
and operating conditions. All results of field calibrations and measurements will be 
maintained in bound site-dedicated logbooks assigned to the specific instrument 
and/or field logbooks at least daily when the instrument is in use. The recorded 
calibration information will include date and time of calibration, standards used, 
corrective actions taken if necessary, and calibration results. Routine field equipment 
maintenance will be documented in bound logbooks which will be kept with the field 
instruments. 

pH meters will be calibrated according to manufacturer's instructions prior to each 
use and will, at a minimum, consist of two standard buffer solutions (4, 7, or 10) 
obtained fi-om chemical supply houses. Additionally, two standard buffer solutions 
will be analyzed as verification checks after every 20 samples and after each use. 
The verification check results must agree within ± 0.05 pH standard units or 
recalibration and reanalysis of all samples since the last verification check sample is 
required. 

m 
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• All field thermometers will be checked against a NIST or equivalent thermometer 
once a year. The temperature difference will be documented in a logbook and the 
field measurements will be adjusted accordingly. Temperature measurements will 
be recorded to ± 0.2° C. 

• Dissolved oxygen meters are calibrated by a trained technician prior to use in the 
field using a 100 percent relative humidity chamber (air calibration method). A 
Winkler titration is performed to check the accuracy of the air calibration method. 
Dissolved oxygen meters will be calibrated in the field daily by the sampling 
persoimel using the air calibration method. 

• Specific conductance meters will be calibrated prior to each use using two potassium 
chloride solutions prepared by a qualified laboratory or chemical supplier. These 
solutions will bracket the levels of the samples. At a minimum, one of the solutions 
will be analyzed as a verification check after each sample location and at the end of 
the day. The verification check must be within ± 10% of the true value. If the 
verification check is not within 10% of the true value, recalibration of the instrument 
is required and the last sample must be reanalyzed. 

• Turbidity meters will be calibrated daily prior to use by using a standard of known 
turbidity provided by the manufacturer. 

• An OVA field screening instrument will be used to monitor the head space of each 
monitoring well prior to sampling. The OVA will be calibrated by a trained field 
technician with a certified gas (86.5 ppm methane in air) prior to mobilization of 
equipment to the Site. Daily calibrations on-site will be performed by the field 
sampling personnel. Initial calibration information will be recorded in field 
logbooks. 

All calibration procedures performed will be documented in the field logbook and will include the 

date and time of calibration, name of the person performing the calibration, reference standards used, 

and the instrument readings. 
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6.2 LABORATORY INSTRUMENT CALIBRATIQN 

Calibration procedures for a specific laboratory instrument will consist of initial calibrations, initial 

calibration verifications and continuing calibration verification. The SOP for each analysis 

performed in the laboratory describes the calibration procedures, their frequency, acceptance criteria 

and the conditions that will require recalibration. In all cases, the initial calibration will be verified 

using an independently prepared calibration verification solution. Specific laboratory instrument 

calibration requirements summarized in Table 6-1 outlined in Section 13.0 of each applicable 

laboratory SOP provided in Attachment B. 

The laboratory maintains a sample logbook for each instrument. These logbooks contain the 

following information: instrument identification, date of calibration, analyst, calibration standards, 

and samples associated with these calibrations. 

If equipment fails calibration or equipment malfunction is noted during calibration, the equipment 

is tagged and removed from service. The equipment is held out of service until repairs and 

successful calibration occur. All malfunctions, repairs and recalibrations are recorded in the 

appropriate instrument maintenance and calibration logs. 
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TABLE 6-1 
SUMMARY OF LABORATORY CALIBRATION REQUIREMENTS 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria 

SW8260B Volatile Organics Five-point initial calibration 
for aU analytes 

Initial calibration prior to sample 
analysis 

SPCCs average RF ^0.30" and 
%RSDforRFsforCCCs 
<30% and one option below (No 
RF <0.05) 

Option I 
Linear-mean RSD for all analytes 
< 15% with no individual analyte 
RSD >30% 

Option 2 
Linear-least squares regression 
r>0.995 

Option 3 Non-linear-COD ^ 0.990 
(6 points shall be used for second 
order, 7 points shall be used for 
third order) 

Second-source calibration 
verification 

Once per five-point initial 
calibration 

All analytes within ±25% of 
expected value 

SW8260B Volatile Organics Continuing calibration check Daily, before sample analysis and 
every 12 hours of analysis time 

SPCCs average RF ^0.30"; and 
CCCs <20% difference (when using 
RFs) or drift (when using least 
squares regression or non-linear 
calibration) 
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Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria 

All calibration analytes within 
±20% of expected value 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria 

SW8270C Semivolatile Organics Five-point initial calibration for 
all anaMes 

Initial calibration prior to 
sample analysis 

SPCCs average RF ^0.30' and 
%RSD for RFs for CCCs 
^30% and one option below (No RF 
<0.05) 

Option I 
Linear-mean RSD for all analytes 
^15% with no individual analyte 
RSD >30% 

Option 2 
Linear-least squares regression 
r>0.995 

Option 3 Non-linear-COD ^ 0.990 
(6 points shall be used for second 
order, 7 points shall be used for third 
order) 

Second-source calibration 
verification 

Once per five-point initial 
calibration 

All analytes within ±25% of 
expected value 
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Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria 

Calibration verification Daily, before sample analysis 
and every 12 hours of 
analysis time 

SPCCs average RF ^ 0.050; and 
CCCs 5 20% difference (when using 
RFs) or drift (when using least 
squares regression or non-linear 
calibration) 

All calibration analytes within ±20% 
of expected value 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria 

SW6020 ICP/MS Metals MS tuning sample Prior to initial calibration and 
calibration verification 

SW6020 paragraph 5.8 

Initial calibration (minimum 1 
standard and a blank) 

Daily initial calibration prior to 
sample analysis 

N/A 

Calibration blank Before beginning a sample run, 
after every 10 samples and at 
end of the analysis sequence 

No analytes detected 2:RL 

Calibration verification (second 
source standard) 

Before beginning a sample run, 
after every 10 samples and at the 
end of the analysis sequence 

All analyte(s) within ±10% of 
expected value 
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7.0 ANALYTICAL PROCEDURES 

7.1 FIELD ANALYTICAL PROCEDURES 

Temperature, redox potential, dissolved oxygen, turbidity, pH and specific conductance 

measurements of samples will be performed to determine if a well has been adequately purged as 

described in Section 5.2 of the RFI Work Plan. All field measurements will be collected according 

to manufacturer's instructions and the SOPs provided in Attachment B. Table 3-2 presents the 

quality control requirements and criteria for the field measurement parameters. 

7.2 LABORATORY ANALYTICAL PROCEDURES 

All sample media will be analyzed by TriMatrix Laboratories, Inc. TriMatrix is located at: 

5555 Glenwood Hills Parkway SE 
Grand Rapids, Michigan 49588 
Telecon (616) 975-4500 
Facsimile (616) 942-7463 

The laboratory will conduct the analyses in accordance with the specified methods in Table 7-1 Soil 

and sediment samples will be dried prior to digestion. Only the most updated U.S. EPA approved 

SW-846 methodology will be used. These methods have been selected because they are deemed 

sufficient to achieve the project data quality objectives. Standard Operating Procedures for the 

analyses are identified in Table 7-1 and are provided as attachments to this document. These SOPs 

for sample preparation and analysis are based on SW-846, third edition, updated through June 1997. 

These SOPs provide sufficient detail and are specific to this investigation. 
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The laboratory SOPs listed in Table 7-1 include a QA section which address the minimum QC 

requirements for analyses. All quality control samples identified in Section 8.0 will be analyzed as 

appropriate for each method. The quality control criteria as identified in the referenced U.S. EPA 

Methods must be met or appropriate action will be taken. This may include termination of analysis, 

reanalysis of samples, or accepting the data and acknowledging a level of uncertainty. 

7.2.1 Project Target Compounds and Laboratorv Detection Limits 

A complete listing of the project target analytes, quantitation limits and laboratory method detection 

limits is provided in Table 3-4. 

7.2.2 List of Associated Quality Control Samples 

Section 13.0 of the laboratory SOPs listed in Table 7-1 specifies the minimum QC requirements for 

the analysis of specific analyte groups. All project target analytes will be added to the spiking 

solution, in compliance with project requirements. Section 8.0 of this QAPP contains a complete 

listing of the associated QC samples for every analyte group and matrix. 
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TABLE 7-1 
REFINED METALS SITE 

PROJECT ANALYTE LIST 

Metal Parameters Method^ Laboratory Standard Operating Procedure 
Aqueous' 

RCRA Metals except Mercury 3010A Procedure No. GR-01-121 (Preparation) 
RCRA Metals except Mercury 6020 Procedure No. GR-01-129 (Analysis) 

Mercury 7470 Procedure No. GR-01-123 (Analysis) 
Volatiles 5030B Procedure No. GR-04-104 (Preparation) 
Volatiles 8260B Procedure No. GR-04-104 (Analysis) 

Soil/Sediment/Dust 
RCRA Metals except Mercury 3050B Procedure No. GR-01-103 (Preparation) 
RCRA Metals except Mercury 6020 Procedure No. GR-01-100 (Analysis) 

Mercury 7470 Procedure No. GR-01 -109 (Analysis) 
W Volatiles 8260B Procedure No.GR-04-104 (Preparation) 

Semivolatiles 3550B Procedure No.GR-09-103 (Preparation) 
Semivolatiles 8270C Procedure No. GR-04-103 (Analysis) 

NOTE: 

a. Includes dissolved and total metals. 

b. According to USBPA "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", 
November 1986, SW-846, Third Edition, Update HI. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Quality control and quality assurance procedures include both field and laboratory check samples 

and are designed to ensure and document the overall quality of the data. QA/QC checks detect 

potential problems at the source and, if necessary, trace the sample analytical pathways for 

introduction of contamination. The quality control data generated in the field will monitor sampling 

techniques, reproducibility, and cleanliness. Quality control data generated by the laboratory will 

monitor reproducibility (precision), cleanliness, and accuracy in analyzed samples. During data 

validation, QC check results are used to evaluate precision, accuracy, and representativeness of the 

overall sampling and analytical program. 

8.1 FIELD QUALITY CONTROL CHECKS 

The field quality control samples monitor the data quality as it is affected by the field procedures and 

conditions. Field QC samples are control samples that are introduced to the laboratory from the 

field. During field sampling efforts, different types of QA samples will be collected: field blanks, 

equipment blanks, field replicate and samples, matrix spike/matrix spike duplicate samples. The QC 

criteria for each field quality control sample are provided in Table 3-2. Validation guidelines 

outlined in Section 9.2 will be used for the acceptance limits of the field QC samples. Each type of 

QA sample is described below. 

8.1.1 Field Blanks 

Field blanks are collected in the field by pouring demonstrated analyte-firee water provided firom the 

laboratory from one sample container into a preserved sample container identical to those provided 

for sample collection. One field blank will be collected for each sampling round, and will be 
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analyzed for the same parameters as the actual samples. Field blanks for dissolved metals will be 

filtered through a 0.45 pm filter prior to preservation. 

8.1.2 Equipment Blanks 

Equipment blanks are prepared in the field to ensure a sampling device (e.g., pump, bailer, bailer 

line) has been effectively cleaned. The sampling equipment is filled with deionized water or 

deionized water is pumped through the device, transferred to the laboratory supplied sample bottles, 

preserved if necessary, and sent to the laboratory for analyses with the site samples. If dedicated 

equipment is not used, one equipment blank will be submitted for analyses for every 10 samples per 

media collected, and will be analyzed for the same parameters as the field samples. Equipment 

blanks for dissolved metals will be filtered through a 0.45 pm filter prior to preservation. 

8.1.3 Field Duplicate Samples 

Field duplicate samples consist of an actual sample taken in the field which has been split into two 

aliquots and put into two separate sampling containers. Aqueous samples will be obtained by 

altemately filling sample containers fi-om the same sampling device for each parameter. When 

obtaining soil, dust, or sediment duplicate samples, homogenization of the sample aliquot prior to 

filling the sample containers will be performed to generate two equally representative samples. The 

samples will be transported to the laboratory and analyzed as two separate samples. The results will 

be used to assess laboratory accuracy and precision of sampling and analysis. 
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Each sample will be labeled with a unique sample number and submitted to the laboratory for the 

appropriate analyses. Field duplicate samples determine analytical precision and sample 

representativeness. One field duplicate sample will be collected for every 10 samples per media 

collected. 

8.1.4 Matrix Spike/Matrix Spike Duplicate Samples 

Matrix spike (MS) and matrix spike duplicate (MSD) samples will be submitted in association with 

metal analyses as further QC checks. MS and MSDs will be collected from the same location as the 

field sample and in the same manner. 

Each sample will be labeled with the sample number as the original sample, designated as MS or 

MSD sample, and submitted to the laboratory for the appropriate analyses. MS/MSD samples 

determine accuracy by the recovery rates of the compounds added by the laboratory (all site related 

metal compounds will be included in the spiking solution). The MS/MSD samples also monitor any 

possible matrix effects specific to samples collected from the site and the extraction/digestion 

efficiency. In addition, the analysis of MS and MSD samples check precision by comparison of the 

two spike recoveries. One MS and MSD sample will be collected for every 20 samples per media 

collected and analyzed. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

All QC procedures employed by the laboratory will be, at a minimum, equivalent to those required 

in the specified analytical methods. Laboratory QC checks are accomplished through the analyses 

of laboratory blanks, matrix spike/matrix spike duplicates, calibration verifications, laboratory 

fortified blanks and performance evaluation samples. When internal quality control results fall 
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outside method acceptance criteria, the data will be reported, and the analysis repeated, flagged or 

accepted according to the specified analytical methods. The following sections generally describe 

internal laboratory quality control check samples. Quality control requirements are outlined in 

Section 18 of the laboratory SOPs. 

8.2.1 Laboratory Blanks 

Method/preparation blanks are generated within the laboratory during the processing of the actual 

samples. These blanks will be prepared using the same reagents and procedures and at the same time 

as the project samples are being analyzed. If contamination is found in the method blank, it indicates 

that similar contamination found in associated samples may have been introduced in the laboratory 

and not actually present in the samples themselves. Guidelines for accepting or rejecting data based 

on the level of contamination found in the blank are presented in the specified analytical method and 

laboratory SOPs. 

A minimum of one method blank per 20 samples will be analyzed or, in the event that an analytical 

round consists of less than 20 samples, one method blank sample will be analyzed. 

8.2.2 Instrument Blanks 

Instrument blanks are prepared by the laboratory using deionized water for sample analysis. 

Instrument blanks are analyzed every ten samples to verify no cross contamination or baseline 

drifting has occurred. An instrument blank is generally analyzed after each calibration verification 

standard. 
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8.2.3 Matrix Spike/Matrix Spike Duplicates 

Matrix spike analyses are performed in association with the sample metal analyses. Matrix spikes 

are prepared by placing a known quantity of selected target analytes into a second aliquot of an 

actual field sample (Section 9.1.4). All project target analytes will be included in the spiking 

solution. The spiking occurs prior to sample preparation and analysis. The matrix spike is then 

processed in a manner identical to the field sample. Recovery of each of the spiked compounds 

reflects the ability of the laboratory and method to accurately determine the quantity of that 

compound in that particular sample. 

Matrix spike duplicates are identical to matrix spikes. Another aliquot of the field sample used for 

the MS is fortified with the same quantity of the spiking compounds and is processed in an identical 

manner. In addition to providing a measure of accuracy of the determination, the results for the 

MS/MSD pair provide a measure of precision of the determinations by assuring the availability of 

positive results for comparison. 

Matrix spike and matrix spike duplicates will be analyzed at a frequency of one pair per sample 

delivery group of up to 20 samples per media collected. 

8.2.4 Calibration Verifications 

Initial calibration of the instruments will be completed prior to sample analysis following the 

specified analytical methods and laboratory SOPs. Additionally, continuing calibration standards 

will be analyzed at least every tenth sample. Recalibration is required if the continuing calibration 

standards do not meet U.S. EPA method criteria. Specific calibration standard procedures are 

outlined in the laboratory Standard Operating Procedures (Attachment B). 
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8.2.5 Laboratory Control Sample CLCS') 

The LCS is prepared by the laboratory by adding analytes of known concentrations to DI water for 

aqueous metals analysis. Reference materials with known concentrations are digested eoncurrent 

with samples for solid metals analyses. The LCS is designed to assess the capability of the 

laboratory to perform the analytical methods. If the analytes present in the LCS are not recovered 

within the criteria defined in the specified analytical methods, the samples will be redigested and 

reanalyzed or data will be flagged. 

8.2.6 Performance Evaluation Samples 

Performance evaluation (PE) samples are of known composition which has been provided to the 

laboratory for analysis by either an agency or client. The laboratory results are compared to the 

actual values to evaluate the laboratory's performance. Performance evaluation sample analyses are 

performed on a regular basis as required for the laboratory's certifications. Some PE programs which 

TriMatrix participates in are USEPA Water Pollution Performance Evaluation Study, AST National 

Performance Evaluation Study and USEPA Water Supply Study. 
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9.0 DATA REDUCTION. VALIDATION AND REPORTING 

9.1 DATA REDUCTION 

9.1.1 Field Data Reduction Procedures 

All field data will be written in ink into bound field logbooks immediately after measurements are 

taken. If errors are made, the error will be crossed out with a single line, initialed and dated with the 

corrections written clearly adj acent to the original entry. 

9.1.2 Laboratory Data Reduction Procedures 

All analytical data will be permanent, complete and retrievable. The analyst will record the 

analytical data in notebooks along with other pertinent information such as the laboratory ID 

number. Each page of the notebook shall be signed and dated by the analyst. Periodic review of the 

notebooks will be performed by a supervisor prior to final data reporting. Upon analysis completion 

and laboratory validation, the analyst will enter the analytical data into the LIMS. 

The laboratory will report sample results on analysis report forms and provide the information 

described in USEPA SW-846 for all analyses for each package. A CLP-like data deliverables 

package is required. All laboratory data will undergo the data validation procedures described in the 

Laboratory QA Manual prior to final reporting. Data will be stored on the laboratory's network until 

the investigation is complete. Data archived from the LIMS will be transferred to magnetic tape 

which will be retained by the laboratory an additional five years, minimum. 
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The equations that will be employed in reducing data are presented in Section 16 of the associated 

SOPs. The formulas included in the SOP make pertinent allowances for sample matrices. All 

calculations are checked by a second person prior to data entry into the LIMS. All groundwater 

metals results will be reported in micrograms per liter (/ig/L). Soil and sediment metal results will 

be reported, corrected for moisture content, in mg/kg. Dust metals results will be reported on an "as 

received basis" in mg/kg. All blank results and QC data will be included in the data 

deliverables/package. Blank results will not be subtracted from the sample results. The blank results 

and QC data will be used in data validation to review sample results qualitatively. Data validation 

will be performed in general accordance with the guidelines identified in Section 9.2. Outliers and 

other questionable data will be addressed in the data validation report and specific QA/QC flags will 

be applied to questionable data. The QA/QC flags will be consistent with the USEPA data 

validation guidelines. 

9.2 DATA VALIDATION 

9.2.1 Procedures Used to Validate Field Data 

Validation of the field data will be performed by the PI imder the supervision of the QA manager. 

One hundred percent of the field analjdical data will be validated. The procedures to validate the 

field dat for this investigation include checking for transcription errors and review of logbook, on 

part of the field crew members. This task will be the responsibility of the PI. 

9.2.2 Procedures Used to Validate Laboratorv Data 

Validation of analytical data as received from the laboratory will be performed by the AGC Quality 

Assurance Manager or Quality Assurance Scientist. Validation wfll be performed on 100% of the 
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analytical data in general accordance with the following data validation guidance document, where 

applicable: USEPA Contract Laboratory Program National Functional Guidelines for Organic (and 

Inorganic) Data Review, Office of Emergency and Remedial Response, USEPA, Washington, D.C. 

February 1994. The Data Management Plan, provided as Attachment C, discusses the specific 

procedures for the validation of CLP data. Quality control requirements specified in the methods 

will also be used to evaluate the data. Specific data validation procedures are outlined in Tables 9-1 

through 9-3 validation criteria are not met for any parameter, the associated samples will be 

qualified as indicated in Tables 9-1 through 9-3. 

The following presents definitions for the validation qualifiers: 

U - The analyte was analyzed for, but was not detected above the level of the 
associated value. The associated value is either the sample quantitation limit 
or the sample detection limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable. (Note: The analyte may or may not be present.) 

UJ - The analyte was analyzed for, but was not detected. The associated detection 
limit is an estimate and may be inaccurate or imprecise. 

The purpose of data validation is to assess the usability of the data by determining if the laboratory . 

analyses met the PARCC criteria set by the site DQO's, the analytical method used and the guidance 

documents. Upon completion of data validation, the existing results will be reported in tabular form 

with data validation flags applied as appropriate to determine the usefulness of the data. The data 

validation flags will be consistent with the USEPA data validation guidelines. A data validation 

report will be written to assist in making decisions based on the analytical results. 

F:\OFlCEAGaPROJECTS\FILES\98-478\Reports99\QAPCONi.wpd 9-3 



Refined Metals 
Revision 2; March 1999 

Section 9.0 
Page 4 of 19 

9.3 DATA REPORTING 

Data validation reports, along with copies of all support documentation, validated data summary 

tables, and analytical data packages, will be submitted monthly to RMC Project Manager as data is 

validated. The RMC Project Manager will forward to the EPA, after adequate time for review, all 

documents, data and reports. The data validation report will be prepared using USEPA's Region 

V format. 

9.3.1 Field Data Reporting 

Field data reporting will be conducted through the transmission of logbook sheets containing 

tabulated results of all measurements made in the field, and documentation of all field activities. 

9.3.2 Laboratorv Data Reporting 

The task of reporting laboratory data (to the U.S. EPA) begins after the independent validation 

activity has been concluded. The AGO Quality Assurance Manager must perform a final review of 

the report summaries and case narratives to determine whether the report meets proj ect requirements. 

In addition to the record of chain-of-custody, the report format shall consist of the following: 

1. Case Narrative: 

i. Date of issuance 

ii. Laboratory analysis performed 

iii. Any deviations from intended analytical strategy 

iv. Laboratory batch number 
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V. -Numbers of samples and respective matrices 

vi. QC procedures utilized and also references to the acceptance criteria 

vii. Laboratory report contents 

viii. Project name and number 

ix. Condition of samples 'as-received' 

X. Discussion of whether or not sample holding times were met 

xi. Discussion of technical jnroblems or other observations which may have created 
analytical difficulties 

xii. Discussion of any laboratory QC checks which failed to meet project criteria 

xiii. Signature of the Laboratory QA Manager 

2. Chemistry Data Package: 

i. Case narrative for each analyzed batch of samples 

ii. Summary page indicating dates of analyses for samples and laboratory QC checks 

iii. Cross referencing of laboratory sample to project sample identification numbers 

iv. Description of data.qualifiers to be used 

V. Sample preparation and analyses for samples 

vi. Sample results 

vii. Raw data for sample results and laboratory QC samples 

viii. Results of (dated) initial and continuing calibration checks, and GC/MS tuning 
results 
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ix. MS/MSD recoveries, laboratory control samples, method blank results, calibration 
check compounds,, and system performance check compound results 

X. Labeled (and dated) chromatograms/spectra of sample results and laboratory QC 
checks 

xi. Copies of Nonconformance Reports. 

The data package submitted will be a "CLP-like" data package consisting of all the information 

presented in a CLP data package (but without the CLP forms). 

All deliverables/packages from each laboratory must be paginated in ascending order. The 

laboratory must keep a copy of the paginated package in order to be able to respond efficiently to 

data validation inquiries. Any errors in reporting identified during the data validation process must 

be corrected by the laboratory as requested. All data validation inquiries to the laboratory must be 

addressed by a written response fi-om the laboratory in question. 

The deliverables will be provided to the AGC Quality Assurance Manager and will be made 

available to the EPA upon request. 

9.4 DATA ACQUISITION REQUIREMENTS AND DATA QUALITY MANAGEMENT 

Once the samples are collected and sent to the laboratory, the field PI will send a copy of the chain-

of-custody and field notes to the AGC Quality Assurance Manager. The chain-of-custodies will be 

checked for the appropriate analytical methods defined, parameters requested, number of samples 

collected and QC samples collected. The laboratory will be contacted if any information on the 

chain-of-custody is missing or incorrect. The CLP-like deliverables hard copy and electronic data 

will be provide to the AGC QA Manager. The QA Manager will perform an initial check to verify 

that all the samples were analyzed, the correct methods were used for analyses, all requested 
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parameters were analyzed and samples were analyzed within the holding time requirements. The 

electronic deliverables will be downloaded into a site specific database and checked with the hard 

copy dehverables during the data validation process. A project status form will be completed each 

time a check level is performed. The project status form and check forms are included in Attachment 

D. 

Analytical data, reports, and any other project related information produced during this project will 

be retained by AGC or its designee. Project reports, tables, etc. may be stored in project specific 

electronic files. On a regular basis, the data will be backed up on magnetic tapes and stored off-site. 

The files will be maintained as mandated by the EPA and will be maintained for a minimum six 

years after the termination of the order. Prior to disposal, the EPA will be offered the evidence file 

contents. 
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TABLE 9-1 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8260B 

Method Applicable 
Parameter 

QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8260B Volatile Organics Five-point initial 
calibration for all 
analytes 

Initial calibration prior to 
sample analysis 

SPCCs average RF sO.30' 
and %RSD for RFs for 
CCCs 
^30% and one option below 
(No RF <0.05) 

If %RSD not met, apply "J" 
to positive results for 
samples associated with the 
calibration 

' Option I 
Linear-mean RSD for all 
analytes ^15% with no 
individual analyte RSD 
>30% 

If RF <0.05, apply "J" to 
positive results for samples 
associated with the 
calibration. Apply "R" to 
non-detected results 

Option 2 
Linear-least squares 
regression r>0.995 

Option 3 Non-linear-COD 
^0.990 
(6 points shall be used for 
second order, 7 points shall 
be used for third order) 

Second-source 
calibration verification 

Once per five-point initial 
calibration 

All analytes within ±25% of 
expected value 

Apply "J" to positive results 
for specific analyte(s) for 
all samples associated with 
the calibration; "UJ" to 
non-detects 
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TABLE 9-1 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8260B 

(Continued) 

Method Applicable 
Parameter 

QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8260B Volatile Organics Continuing calibration 
check 

Daily, before sample analysis 
and every 12 hours of 
analysis time 

SPCCs average RF 2:0.30°; 
and CCCs ^20% difference 
(ivhen using RFs) or drift 
(when using least squares 
regression or non-linear 
calibration) 

If %RSD not met, apply "J" 
to positive results for 
samples associated with the 
calibration 

All calibration analytes 
within ±20% of expected 
value 

If %RSD not met, apply "J" 
to positive results for 
samples associated with the 
calibration 

ISs Immediately after or during 
data acquisition for each 
sample 

Retention time ±30 seconds 
from retention time of the 
mid-point std. in the ICAL 

EICP area within -50% to 
+100% of ICAL mid-point 
std. 

Apply "J" to all results for 
analytes associated with the 
IS. Apply "UJ" to non-
detect results 

Blank (Laboratory 
method or field) 

Per QAPP No common contaminant 
>5X QL; no other analytes 
detected sQL 

Qualify associated samples. 
Present QL and apply "U" 
for results less than QL. 
Present result and apply 
"U" for results greater than 
QL 
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TABLE 9-1 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8260B 

(Continued) 

Method Applicable 
Parameter 

QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8260B Volatile Organics 
1 

LCS for all analytes One LCS per analytical batch QC acceptance criteria, 
specified in Table 3-3 

For specific analyte(s) in all 
samples in the associated 
analytical batch 

if the LCS %R >UCL, 
apply "J" to all positive 
results 

iftheLCS%R<LCL, 
apply "J" to all positive 
results, apply "UJ" to all 
non-detects 

MS/MSD One MS/MSD per every 20 
samples per matrix 

QC acceptance criteria, 
specified in Table 3-3 

None 

Check of mass spectral 
ion intensities using; 
BFB i 

Prior to initial calibration 
and calibration verification 

Refer to criteria listed in the 
method. 

Apply "R" to all results for 
all samples associated with 
the tune 
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TABLE 9-1 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8260B 

(Continued) 

Method' Applicable 
Parameter 

QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8260B Volatile Organics Surrogate spike 

i 

Every sample, spiked 
sample, standard, and 
method blank 

QC acceptance criteria 
specified in lab SOP 

For the samples; 

ifthe%R>"UCL"fora 
surrogate, apply "J" to all 
positive results 

if the VoR <LCL for a 
surrogate, apply "J" to all 
positive results; apply "UJ" 
to all non-detect results 

if any surrogate recovery is 
<10%, apply R to non-
detect results 

Qualitative 
Identification 

All sample analyses Acceptance criteria 
specified in lab SOP 

Apply "R" to results > QL; 
represent QL for results 
<QL. 

Qualifier requirements are applied when acceptance criteria were not met and corrective action was not successful or corrective action was not performed 
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TABLE 9-2 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8270C 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8270C Semivolatile Organics Five-point initial 
calibration for all analytes 

Initial calibration prior 
to sample analysis 

SPCCs average RF ^0.30' 
and %RSD for RFs for 
CCCs 
<30% and one option below 
(No RF <0.05) 

Apply "J" to positive results for 
specific analyte(s) for all 
samples associated with the 
calibration; "UJ" to non-detects 

Option 1 
Linear-mean RSD for all 
analytes ^ 15% with no 
individual analyte RSD 
>30% 

If RF <0.05, apply "J" to 
positive results for samples 
associated with the calibration. 
Apply "R" to non-detected 
results 

Option 2 
Linear-least squares 
regression r>0.995 

Option 3 Non-linear-COD 
sO.990 
(6 points shall be used for 
second order, 7 points shall 
be used for third order) 
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TABLE 9-2 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8270C 

(Continued) 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8270C Semivolatile Organics Second-source calibration 
verification 

Once per five-point 
initial calibration 

All analytes within ±25% of 
expected value 

Apply "J" to positive results for 
specific analyte(s) for all 
samples associated with the 
calibration; "UJ" to non-detects 

Calibration verification Daily, before sample 
analysis and every 12 
hours of analysis time 

SPCCs average RF iO.050; 
and CCCs ^20% difference 
(when using RFs) or drift 
(when using least squares 
regression or non-linear 
calibration) 

If %RSD not met, apply "J" to 
positive results for samples 
associated with the calibration 

All calibration analytes 
within ±20% of expected 
value 

If %RSD not met, apply "J" to 
positive results for samples 
associated with the calibration 

ISs Immediately after or 
during data 
acquisition for each 
sample 

Retention time ±30 seconds 
from retention time of the 
mid-point std. in the ICAL 

EICP area within -50% to 
±100% of ICAL mid-point 
std. 

Apply "J" to all results for 
analytes associated with the IS 
"UJ" non-detect results 
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TABLE 9-2 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8270C 

(Continued) 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8270C Semivolatile Organics Blank (Laboratory 
method or field) 

One per analytical 
batch 

No common contaminant 
>5X QL; no other analytes 
detected ^QL 

Qualify associated samples. 
Present QL and apply "U" for 
results less than QL. Present 
result and apply "U" for results 
greater than QL 

LCS for all analytes 

i 
1 

One LCS per 
analytical batch 

QC acceptance criteria, 
specified in Table 3-3 

For specific analyte(s) in all 
samples in the associated 
analytical batch; 

if the LCS %R >UCL, apply J 
to all positive results 

if the LCS %R <LCL, . apply J 
to all positive results, apply Lf J 
to all non-detects 

MS/MSD One MS/MSD per 
every 20 samples per 
matrix 

QC acceptance criteria, 
specified in Table 3-3 

None 

Check of mass spectral 
ion intensities using 
DFTPP 

Prior to initial 
calibration and 
calibration 
verification 

Refer to criteria listed in the 
method 

Apply R to all results for all 
samples associated with the 
tune 
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TABLE 9-2 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW8270C 

(Continued) 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW8270C Semivolatile Organics Surrogate spike 

i 

Every sample, spiked 
sample, standard, and 
method blank 

QC acceptance criteria 
specified in lab SOP 

For the samples; 

if the %R >"UCL" for a 
surrogate, apply "J" to all 
positive results 

if the %R <LCL for a 
surrogate, apply "J" to all 
positive results; apply "UJ" to 
all non-detect results 

if any surrogate recovery is 
<10%, apply R to non-detect 
results 

Qualitative identification All sample analyses Acceptance criteria 
specified in lab SOP 

Apply "R" to results >QL: 
present QL for results <QL. 

Requirements are applied when acceptance criteria were not met and corrective action was not successful or corrective action was not 
performed 
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TABLE 9-3 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW6020 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW6020 ICP/MS Metals MS tuning sample Prior to initial calibration 
and calibration 
verification 

SW6020 paragraph 5.8 Apply R to all results for all 
analytes for all samples 
associated with the MS 
tuning 

Initial calibration 
(minimum 1 standard 
and a blank) 

Daily initial calibration 
prior to sample analysis 

N/A Apply R to all results for 
specific analyte(s) for all 
samples associated with the 
calibration if calibration not 
done 

Calibration blank Before beginning a 
sample run, after every 
10 samples and at end of 
the analysis sequence 

No analytes detected &RL Qualify associated samples 
with results less than 5 X 
blank level. Present result 
and apply "U". 

Calibration verification 
(second source standard) 

Before beginning a 
sample run, after every 
10 samples and at the end 
of the analysis sequence 

All 2inalyte(s) within ±10% 
of expected value 

Apply "J" to positive results 
for specific analyte(s) for 
all samples associated with 
the calibration;"!!!" to non-
detects 
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TABLE 9-3 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW6020 

(Continued) 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW6020 ICP/MS Metals Method blank One per analytical batch No analytes detected ^RL Qualify associated samples 
with results less than 5 X 
blank level. Present result 
and apply "U" 

Interference check 
solutions (ICS-A and 
ICS-AB) 

At the beginning and end 
of an analytical run or 
twice during an 12 hour 
period, whichever is more 
frequent 

ICS-A 
All non-spiked analytes 
^RL 

ICS-AB 
Within ±20% of true value 

Apply "J" to all results for 
specific analyte(s) in 
associated samples with 
concentrations interfering 
elements >50% level for 
ICS 

LCS for the analyte One LCS per analytical 
batch 

QC acceptance criteria, 
Table 3-2 

For specific analyte(s) in all 
samples in the associated 
analytical batch; 

iftheLCS%R>UCL, 
apply "J" to all positive 
results 

if the LCS %R <LCL, apply 
"J" to all positive results, 
apply "UJ;" if %R ^30% R 
if <30% to all non-detects 
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TABLE 9-3 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW6020 

(Continued) 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements 

SW6020 ICP/Metals Dilution test Each preparatory batch 
1 

1:4 dilution must agree 
wjthin ±10% of the 
original determination 

Apply J to all sample results 
if post digestion spike test 
not performed 

Post digestion spike 
addition 

When dilution test fails Recovery within 75-125% 
of expected results 

Apply J to all sample results 
(for same matrix) for 
specific analyte(s) for all 
samples associated with the 
post digestion spike 
addition 

MS/MSD One MS/MSD per every 
20 Air Force project 
samples per matrix 

QC acceptance criteria, 
Table 3-3 

For the specific analyte(s) 
in all associated samples if; 
"J" positive results; "1" 
"UJ" nondetect if %R 
<LCL. 
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TABLE 9-3 
SUMMARY OF DATA VALIDATION REQUIREMENTS FOR METHOD SW6020 

i (Continued) 

Method Applicable Parameter QC Check Minimum Frequency Acceptance Criteria Qualifler Requirements 

SW6020 ICP/MS Metals Intemal Standards (ISs) Every sample IS intensity within 30-
120% of intensity of the IS 
in the initial calibration 

Apply "J" to all results for 
specific analyte(s) in all 
samples associated with the 
IS. Apply "UJ" to non-
detects 

Qualifier requirements are applied when acceptance criteria were not met and corrective action was not successful or corrective action 
was not performed 
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IQ.O PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY . 

Performance and system audits of both the laboratory and field operations will be conducted to 

verify that sampling and analysis are performed in accordance with the procedures established in 

this QAPP. 

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

10.1.1 Internal Field Audits 

10.1.1.1 Internal Field Audit Responsibilities 

Internal audits of field activities including sampling and field measurements will be conducted by 

the AGC QA Manager. These audits will verify that all established procedures are being followed. 

10.1.1.2 Internal Field Audit Frequency 

Internal field audits will be conducted once at the beginning of the Site sample collection activities. 

10.1.1.3 Internal Field Audit Procedures 

The audits will include an examination of field sampling records, field screening analytical results, 

field instrument operating records, sample collection, handling and packaging in compliance with 

the established procedures, and maintenance of QA procedures, chain-of-custody, etc. Follow-up 

audits will be conducted to correct any deficiencies and to verify that QA procedures are maintained 

throughout the investigation. The audits will involve a review of field measurement records. 
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instrumentation calibration records, and sample documentation. The field audit checklist to be used 

for this project is provided as Attachment E of this QAPP.- The field audit procedures applicable to 

the audit must exceed 90 percent positive (proper) responses to meet the acceptance criteria. 

10.1.2 External Field Audits 

10.1.2.1 External Field Audit Responsibilities 

External field audits may be conducted by the U.S. EPA RCRA Permit Writer/Project Manager. 

10.1.2.2 External Field Audit Frequency 

Extemal field audits may be conducted any time during the field operations. These audits may or 

may not be announced and are at the discretion of U.S. EPA. 

10.1.2.3 External Field Audit Process 

Extemal field audits will be conducted according to the field activity information presented in the 

QAPP. The extemal field audit process can include (but not be limited to): sampling equipment 

decontamination procedures, sample bottle preparation procedures, sampling procedures, 

examination of field sampling and safety plans, sample vessel cleanliness and QA procedures, 

procedures for verification of field duplicates, sample preservation and preparation for shipment, as 

well as field screening practices. 

F:\OFICEAGC\PROjECTS\FILES\98-478\Reporai99\QAPCON I wpd 10-2 



Refined Metals 
Revision 2: March 1999 

Section 10.0 
Page 3 of 6 

10.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS 

10.2.1 tntemal Laboratory Audits 

10.2.1.1 Internal Laboratory Audit Responsibilities 

The internal laboratory audit will be conducted by the AGO QA Manager. 

10.2.1.2 Internal Laboratory Audit Frequency 

The internal system audits will be done on an annual basis while the internal performance audits will 

be conducted on a quarterly basis. The laboratory regularly participates in performance evaluation 

audits as part of their laboratory certification efforts. Such performance evaluation audits which 

TriMatrix participates in are the USEPA Water Study, USEPA Water Pollution Performance 

Evaluation Studies, and the ASI National Performance Evaluation Study. AGC performed its last 

audit of the laboratory in May 1998 to observe conformance to USEPA inorganic methods. 

10.2.1.3 Internal Laboratory Audit Procedures 

The internal system audits will include an examination of laboratory documentation on sample 

receiving, sample log-in, sample storage, chain-of-custody procedures, sample preparation and 

analysis, instrument operating records, etc. 
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The performance audits will involve preparing blind QC samples and submitting them along with 

project samples to the laboratory for analysis throughout the project. The AGC QA Manager will 

evaluate the analytical results of these blind performance samples to ensure the laboratory maintains 

acceptable QC performance. 

10.2.2 External Laboratorv Audits 

10.2.2.1 External Laboratory Audit Responsibilities 

An extemal audit will be conducted as required by appropriate QA staff of the Waste, Pesticides and 

Toxics Division, U.S. EPA Region 5. 

10.2.2.2 External Laboratory Audit Frequency 

An extemal audit will be conducted at least once prior to the initiation of the sampling and analysis 

activities. These audits may or may not be announced and are at the discretion of the U.S. EPA. 

EPA Region 5 performed its last direct audit of TriMatrix in 1994 while TriMatrix was still a part 

of WW Engineering & Science. 

10.2.2.3 Overview of the External Laboratory Audit Process 

Extemal audits may include any or all of; review of laboratory analytical procedures, laboratory on-

site visits, and/or submission of performance evaluation samples to the laboratory for analysis. 

Failure of any or all audit procedures chosen can lead to laboratory disqualification and the 

requirement that another suitable laboratory be chosen. 
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An external on-site review can consist of: sample receipt procedures, custody and sample security 

and log-in procedures, sample through put tracking procedure, review of instrument calibration 

records, instrument logs and statistics (number and type), review of QA procedures, log books, 

sample prep procedures, sample analytical SOP review, instrument (normal or extended quantitation 

report) reviews, personnel interviews, review of deadlines and glassware prep, and a close out to 

offer potential corrective action. 

It is common practice when conducting an external laboratory audit to review one or more data 

packages from sample lots recently analyzed by the laboratory. This review will most likely include 

but not be limited to: 

Comparison of resulting data to the SOP or method, including coding for deviations. 

Verification of initial and continuing calibrations within control limits. 

Verification of surrogate recoveries and instrument timing results where applicable. 

Review of extended quantitation reports for comparisons of library spectra to 
instrument spectra, where applicable. 

Recoveries on controls standard runs. 

Review of run logs with run times, ensuring proper order of runs. 

Review of spike recoveries/QC sample data. 

Review of suspected manually integrated GC data and its cause (where applicable). 

Review of GC peak resolution for isolated compounds as compared to reference 
spectra (where applicable). 

Assurance that samples are run within holding times. 
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Ideally, the data should be reviewed while on the premises, so that any data called into question can 

be discussed with the staff. 
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11.0 PREVENTATIVE MAINTENANCE 

11.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE 

Field measurement equipment, OVA, pH meters, thermometers, dissolved oxygen meters, and 

specific conductance meters will be maintained in accordance with manufacturer's instructions. All 

field equipment will be checked by qualified technicians prior to use in the field. The instrument 

operator will be responsible for ensuring that the equipment is operating properly prior to use in the 

field. Any problems encountered while operating the instrument will be documented in the field 

logbook. Critical spare parts such as batteries and pH probes will be kept on-site to reduce potential 

downtime. If problem equipment is detected or should require service, the equipment will be 

returned and a qualified technician will perform the maintenance required. Use of the instrument 

will not be resumed until the problem is resolved. Backup instruments and equipment will be 

a.vailable on-site or within 1 day shipment to avoid delays in the field activities. Routine 

maintenance of field instruments will be documented in bound logbooks which will be kept with the 

field instrument. Spare parts and the maintenance schedule are presented on Table 11-1. 

11.2 LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE 

Preventative maintenance and periodic maintenance is performed as recommended by the 

manufacturers of the equipment in use in the laboratory. Spare parts are kept in inventory to allow 

for minor maintenance. 

The laboratory staff performs preventive maintenance and repairs or coordinates with a vendor for 

the repair of all instruments. All laboratory instruments are maintained in accordance with 

manufacturer's specifications and the requirements of the specific method employed. This 
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maintenance is carried out on a regular, scheduled basis and is documented in the laboratory 

instrument service logbook for each instrument. Emergency repair or scheduled manufacturer's 

maintenance is provided under a repair and maintenance contract with factory representatives. The 

following Table 11-1 summarizes preventive maintenance schedules and critical spare parts 

inventories. Refer to the SOPs included in Attachment B for the preventative maintenance program 

forthelCP/MSandlCP. 

11.3 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND 
CONSUMABLES 

Inspection/acceptance requirements for laboratory supplies and consumables are documented in 

Section 3.10, Attachment A. 
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TABLE 11-1 
REFINED METALS SITE 

PREVENTATIVE MAINTENANCE PROCEDURES 
SCHEDULE AND SPARE PARTS LIST 

Instrument 

pH meter 

Conductivity Meters 

Thermometer 

Activity Frequency Spare Parts 

Change peristaltic 
tubing 

Change gas and 
instrument filters 

Check to make sure 
the gas supply is 
sufficient for days 
activities 

Clean nebulizer 

Monitor temperature 

Monitor temperature 

Monitor Temperature 

Calibrate 

Check battery 

Clean UV lamp, ion 
chamber and fan 

Calibrate with two 
standard solutions 

Every 8 hours 

As needed 

Daily 

Daily 

Daily 

Daily 

Daily 

Daily, throughout 
day 

Daily 

When calibration 
fails or readings are 
erratic 

Daily, throughout 
day 

Tubing 

Gases 

Batteries 

Spare lamp 

Replace electrodes As needed 

Calibrate Daily 
Check batteries Daily 

Check against Yearly 
calibrated 
thermometer 

pH buffers 
Electrodes 

Batteries 

Batteries 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO EVALUATE DATA PRECISION-
ACCURACY AND COMPLETENESS 

The purpose of this section is to indicate the methods by which it will be ensured that the data 

collected for this investigation falls in line with the DQOs for the site. 

Factors considered in this assessment include, but are not limited to: 

• The risk assessment parameters chosen based on conditions and possible receptors 
involved in the project. 

• The contaminants known and/or suspected to be of concern on a project as they relate 
to the data quality level parameters chosen. 

• The choice of analytical and sample preparation methods for contaminants of concern 
whose method detection limits will meet or exceed the data quality level 
concentrations for those contaminants. 

Once these goals and objectives are evaluated and chosen, analytical data quality will be assessed 

to determine if the objectives have been met. In addition, the data will be reviewed for indications 

of interferences to results caused by sample matrices, cross contamination during sampling, cross 

contamination in the laboratory, and sample preservation and storage anomalies (i.e., sample holding 

time). 

12.1 ACCURACY ASSESSMENT 

Accuracy will be calculated on the average percent recovery of spiked samples. In order to assure 

the accuracy of the analytical procedures, an environmental sample shall be spiked with a known 

amount of the project target analytes. At a minimum, one spike sample shall be included in every 
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set of 20 samples analyzed on each instrument, for each sample matrix to be tested (i.e. soil, 

sediment and groundwater). The increase in concentration of the analyte observed in the spiked 

sample, due to the addition of a known quantity of the analyte, compared to the reported value of the 

same analyte in the unspiked sample determines the percent recovery. Accuracy is similarly 

assessed though determination of percent recoveries for laboratory control samples. Reference 

materials are essential to the evaluation of accuracy. Stock solutions for accuracy spikes and 

laboratory control samples shall be traceable to a source independent from the calibration standards. 

Accuracy is calculated using the equation below; 

or ^ = 100 
iHelOO TV 

Where: 

%R = percent recovery 

SSR = spiked sample result 

SR = sample result 

SA = amormt of spike 

TV = true value (actual mass) 

12.2 PRECISION ASSESSMENT 

The precision of matrix spike and matrix spike duplicate, and field duplicate pairs or laboratory 

duplicate pairs will be expressed as relative percent difference (RPD) or relative standard deviation 

(RSD). RPD is derived from the absolute difference between duplicate analyses divided by the mean 

value of duplicates. The percent RSD is obtained by dividing the standard deviation by the average 

of the sample set. Equations for RPD and RSD are presented below: 
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1^1 - -Djl 
RPD - ^ X 100 

(iDl+D2)l/2) 

Where; 

D1 and D2 = two replicate values 

IL 
RSD andS =[^(x^-i)2 / 

Where: 

S = standard deviation 

X= average of sample set 

X,. = each observed value 

X = the arithmetic mean of all observed values 

n = total number of values 

12.3 COMPLETENESS ASSESSMENT 

Completeness is evaluated by dividing the total number of verifiable data points by the maximum 

number of data points possible and expressing the ratio as a percent. A usability criteria of 90 

percent has been set for this project. Following completion of the analytical testing, the percent 

completeness will be calculated using the following equation: 

Completeness(yn)=-^ x ICQ 
Pxn 
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Where: 

D = number of confident quantifications 

P = number of analytical parameters per sample requested for analysis 

n = number of samples requested for analysis 

12.4 ASSESSMENT OF DATA 

The field and laboratory data collected during this investigation will be used to evaluate groundwater 

flow and quality, characterize soil quality, confirm/determine concentrations of lead and cadmium 

within the buildings and determine whether past drainage areas have been affected by contaminant 

transport. The QC results associated with each analytical parameter for each matrix will be 

compared to the objectives presented in Sections 3.8 and 3.9 of this QAPP. Only data generated in 

association with QC results meeting these objectives will be considered usable for decision making 

purposes. 

In addition, the data obtained will be both qualitatively and quantitatively assessed on a proj ect-wide, 

matrix-specific, parameter specific and unit-specific basis. The assessment will be performed by the 

Quality Assurance Manager and the results will be presented and discussed in detail in the final 

investigation report. Factors to be considered in this assessment of the field and laboratory data will 

include, but not necessarily be limited to, the following: 

Were all samples collected using the methodologies and SOPs proposed in the 
QAPP? 

Were all proposed analyses performed in accordance with the SOPs provided in this 
QAPP? 
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Were samples obtained from all proposed sampling locations and depths? 

Were samples received at the laboratory intact and within holding time requirements? 

Do any analytical results exhibit elevated detection limits due to matrix interferences 
or contaminants present at high concentrations? 

Were all data validated according to the validation documents proposed in this 
QAPP? 

Were any data found to be unusable (qualified as "R") based on the data validation 
results? 

Were any data found to be usable for limited purposes (qualified as "J") based on the 
data validation results? 

What affect due qualifiers applied as a result of data validation have on the ability to 
implement the project decision rules? 

Has sufficient data of appropriate quality been generated to support a human health 
and ecological screening risk assessment? 

Can valid conclusions be drawn for each area vmder this investigation or is further 
sampling required? 

Were all issues requiring corrective action fully resolved? 

Based on the overall findings of the investigation and this assessment, were the 
original project objectives appropriately defined? If not, have revised project 
objectives been developed? 
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13.0 CORRECTIVE ACTION 

When field sampling activities or laboratory quality control results show the need for corrective 

action, immediate action will take place and will be properly documented. In the event that a 

problem arises, corrective action will be implemented. Any error or problem will be corrected by 

an appropriate action which may include: 

• Replacing or repairing a faulty measurement system; 
• Discarding erroneous data; 
• Collecting new data; and 
• Accepting the data and acknowledging a level of uncertainty. 

13.1 FIELD CORRECTIVE ACTION 

The PI will be responsible for all field quality assurance. Any out of protocol occurrence discovered 

during field sampling will be documented in the field notebook and immediate corrective action will 

be taken. For problems or situations which cannot be solved through immediate corrective action, 

the PI will immediately notify the Contractor's Project Manager. The AGC Project Manager and 

PI will investigate the situation and determine who will be responsible for implementing the 

corrective action. Corrective action will be implemented upon approval by the AGC Project 

Manger. The AGC Project Manager will verify that the corrective action has been taken, appears 

effective, and at a later date, verify that the problem has been resolved. The successfully 

implemented corrective action will be documented in the field logbook by the PI. Any deviations 

from the quality assurance protocol in the QAPP must be justified, approved by the AGC Project 

Manager (and the USEPA, if necessary), and properly documented. 
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13.2 LABORATORY CORRECTIVE ACTION 

Corrective action will be implemented to correct discrepancies found which affect the validity or 

quality of analytical data and to identify any analytical data that may have been affected. Limits of 

data acceptability for each parameter and sample matrix are addressed in the instrument manuals, 

USEPA Methods and/or Laboratory QA Manual (Attachment A). Whenever possible, immediate 

corrective action procedures will be employed. All analyst corrective actions are to be followed 

according to the instrument manuals, USEPA Methods, or Laboratory QA Manual. Any corrective 

action performed by analyst will be noted in laboratory logbooks. 

Laboratory personnel noting a situation or problem which cannot be solved through immediate 

corrective action, will notify the Laboratory QA Supervisor. The Q A Supervisor will investigate the 

extent of the problem and its effect on the analytical data generated while the deficiency existed. 

All data suspected to be affected will be scrutinized to determine the impact of the problem on the 

quality of the data. If it is determined that the deficiency had no impact on the data, this finding will 

be documented. If the quality of the analytical data were affected, the Laboratory Program Manager 

and Contractor's Project Manager will be notified immediately so that courses of action may be 

identified to determine how to rectify the situation. 

The laboratory must take corrective action if any of the quality control data generated during the 

laboratory analyses are outside the method criteria. Corrective action for out-of-control calibrations 

is to recalibrate the instrument and reanalyze the samples. A sequence is specified in the USEPA 

specified methods when problems in analyses are encountered. The laboratory will follow these 

procedures exactly and document the problems encountered and corrective action in a case narrative 

enclosed with each data deliverables package. 
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The Laboratory QA Supervisor will be responsible for informing the Laboratory Program Manager 

and Sampling Contractor's Project Manager the effects on the data, the data affected and the 

corrective action taken. It is also the Laboratory QA Supervisor's responsibility to verify the 

corrective action was performed, appears effective, and at a later date, the problem was resolved. 

Documentation of corrective actions taken by laboratory are outlined in Section 4, Attachment A. 

Reports will be completed to document nonconformances and the corrective actions taken. Copies 

of nonconformance reports will be included as part of the laboratory deliverable for this project. 

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

Upon completion, sample data packages will be sent from the laboratory to the AGC QA Manager 

for data validation. If all project samples are not present in the data packages or any deficiencies 

affecting the sample results are noted, the QA Manager will contact the Laboratory Program 

Manager. The Laboratory Program Manager will consult with the Laboratory QA Supervisor and 

respond in writing to any inquiries and provide any changes to the data packages to the QA Manager. 

Any errors, problems, questionable data values, or data values outside established control limits will 

be corrected by the appropriate action which may include disregarding erroneous data, collecting 

new data, and accepting the data and acknowledging a level of uncertainty. The data validation 

report will provide a description of the usability of the data. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

14.1 CONTENTS OF PROJECT OA REPORTS 

After project initiation, the AGC Project Manager, in conjunction with the Quality Assurance 

Manager, will submit with the monthly progress report a written quality assurance summary section 

in which data quality information collected during the task is summarized. The report will be 

provided to the RMC Project Manager, who will, in turn after review, forward it to the EPA 

Remedial Project Manager. The quality assurance summary will provide information on the 

performance of measurement systems and data quality and will contain at a minimum, the following 

information (when applicable); 

A description of the actions which have been taken during the sampling event 
including but not limited to data collection and implementations of the QAPP; 

The results of sampling and tests and all other data received or generated; 

The status and coverage of various laboratory and field quality assurance project 
activities, including any delays realized or anticipated to affect the project schedule; 

Data quality assurance reviews including assessment of accuracy, precision, 
completeness, representativeness and comparability; 

Any significant field observations noted in the field notebook during sampling 
procedures; 

Changes in key personnel and updates on any training provided; 

Significant quality assurance problems encountered, corrective actions taken, 
progress and improvements, plans and recommendations for further implementation 
or updating of the QAPP; and 
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• A summary of the results of laboratory and field performance and system audits, if 
conducted. 

Sample analysis results will be submitted to the RMC Project Manager as they become available, 

following QA/QC review, for inclusion in the Progress Report. A tabulation of analytical data, 

including detection limits and data flags will be included in a data validation report. The data 

validation report will also include a summary of the qualitative and quantitative reliability of the 

analytical data. 

14.2 FREQUENCY OF REPORTS 

The QA Report will be provided as a section in the monthly progress reports to the RMC Project 

Manager who will be responsible for submitting updates to the EPA and IDEM. Reporting will 

begin at the end of the first full month following the lodging date of the Consent Decree, and 

continuing throughout the period the Consent Decree is effective. The data validation reports will 

be submitted to the RMC Project Manager as they become available. 

14.3 INDIVIDUALS RECEIVING/REVIEWING OA REPORTS 

All individuals identified in the Project Organization Chart (excluding the Laboratory personnel and 

the field staff) will receive copies of the monthly QA Report. 
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3.0 QUALITY SYSTEM 

3.1 INTRODUCTION: THE TriMatrix QUALITY SYSTEM 

3.1.1 The Purpose of This Manual 

The purpose of this manual is to outline tlie organization, specify the procedures, 

and define the technical requirements to be utilized by TriMatrix Laboratories, 

Inc. The goal is to ensure that the data is of the required quality, is reproducible, 

and is generated in a time-efficient manner. This manual details a Quality 

Assurance/Quality Control (QA/QC) program affecting every individual involved 

in the analytical efforts at TriMatrix, from project initiation, to sample receiving, 

to fmal report generation. Some of the areas covered will only have a cursory 

discussion, while others will be covered in detail, or will be included in more than 

one section. This manual describes the realistic functioning of the laboratory and 

the quality programs in place, understanding that not every simation is covered nor 

every contingency explored. 

3.1.2 The Need for Analytical Quality Assurance/Quality Control 

In the increasingly competitive business of environmental laboratory services, die 

primary tenet of continued success is to efficiently provide results of the necessary 

quality. TriMatrix agrees with this principle, considers analytical quality 

assurance and quality control to be of great importance, and has incoiporated it as 

a central pillar of our efforts to remain on the leading edge of this field. The 

requirements we place on ourselves are in concert with the needs and agendas of 

otlier organizations, such as the Environmental Protection Agency (EPA), our 

governmental and industrial clients, and the various state and local regulatory 

Quality assurance and quality control absorb nearly fifty percent of all the 

available effort for routine analysis and are continuing to evolve and grow in 

importance. It would seem that this quality control effort would detract from 

profitability and not be practical for a commercial laboratory. However, the 
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quality assurance activities are absolutely essential for two reasons: 1) accurate 

analytical data can be obtained only with the concurrent use of extensive quality 

control to monitor the many process variables that can introduce errors into 

chemical analyses; and 2) clients make crucial business decisions based on the 

data supplied by the laboratory regarding tlie concentration of analytes in water, 

effluent, soil, air, and waste samples. Lab data which is not properly supported 

by quality assurance/quality control can be questionable and lead to faulty or 

erroneous decisions in field situations. In the total analytical effort, the space 

taken by quality control samples in each testing batch ensures the accuracy of the 

client analyses. 

3.1,3 Definition of Terms 

3.1.3.1 Quality Assurance 

Quality Assurance (QA) is defined as those operations and procedures 

which are undertaken to provide measurement data of defined quality 

that have a stated probability of being correct. The measurement 

system that is part of the quality assurance program, must be in a 

state of statistical control in order to justify the probability statement. 

The operations and procedures that are established as part of the 

overall quality assurance program encompass all aspects of the 

laboratory operations including but not limited to: organizational 

structure, human resources, physical resources, metrology, 

methodology, data reduction and validation, and trouble shooting. All 

aspects of QA are organized, implemented, and monitored through 

written operating procedures. 

3.1.3.2 Quality Control 

Quality control is defmed as the basic ingredients necessary to 

produce a good measurement program. These ingredients include but 

are not limited to: correct methodologies and proper use of these 
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metiiodologies; proper calibration and calibration verification; 

statistical monitoring of accuracy and precision; interference 

monitoring; reagent control; data processing; analyst training and 

certification; and instrument maintenance. 

niese basic ingredients must be accompanied by proper 

documentation. Adequate records are maintained to support our 

claims for the quality of data, to identify assignable causes in the 

event of measurement problems, to improve the accuracy and 

precision of our measurement systems, and to provide a Itistorical 

record of our testing activities. 

3.1.3.3 Quality Assessment 

Quality assessment is defined as those specific steps which are 

utilized to assess the quality of the measurement process. These steps 

include but are not limited to: use of control charts to plot multiple 

data points versus time and verify whether the testing is in a state of 

statistical control; quality control samples (e.g. standards, laboratoiy 

control samples, blanks, duplicates, spikes, etc.); internal performance 

audits (system, documentation, surveillance); external performance 

audits (auditors from clients and regulatory agencies); certification 

programs conducted by states such as Michigan, Wisconsin, and 

California; annual performance evaluation sample programs from the 

USEPA (WS, WP, DMR-QA), state certifying agencies, and certain 

clients. 

3.2 QUALITY POLICY STATEMENTS FROM MANAGEMENT 

As coimnunicated from top management down through the entire organization, TriMatrix 

Laboratories, Inc. is driven by the following quality objectives and quality commitments: 
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3.2.1 Corporate Quality Objectives 

• To create and maintain a unifoim and controlled pattern for the performing of 

every routine task within the organization, based on standard operating 

procedures. 

• To generate laboratory data which is scientifically sound, legally defensible, 

and of known high quality. 

• To build the necessary quality into our work place and services to ensure 

successful relationships with, and contribute to the future of, our customers, 

employees, and vendors. 

• To develop, deliver, and maintain excellence in every area of our operations. 

• To work with customers to provide services that always meet or exceed their 

expectations. 

3.2.2 Corporate Quality Commitments 

• To support quality and continually underwrite the substantial cost of quality 

assurance even though these expenses do not result in increased productivity or 

a tangible product. 

• To maintain a work environment in which employees are free from commercial 

pressures in the performance of their duties. 

• To maintain a work environment in which all employees are free from 

organization or client related pressures that may influence the quality of their 

work. 

• To ensure that client confidentiality and information are strictly protected. 

• To implement continuous improvement in every area of laboratoiy activity. 

k:Vrojec^sop^qan^^amI997^qam3gr.lO 3-4 10/97 

Q 

O 



TriMatrix 
Laboratories, Inc. 

Quality Assurance Manual 

• To create and maintain a Quality Culture where there is an all-encompassing 

determination to meet the needs of customers, and deliver quality to the 

customer. 

Included with these improvements and commitments is an annual review process where the 

management of TriMatrix Laboratories performs a comprehensive review of all quality 

systems in place. Tliis review is performed to monitor the effectiveness of the quality 

system and provide feedback for continuous improvement. Because tltis QA manual plays 

an important role in the TriMatrix quality system, it will be a central part of the annual 

review by the management of TriMatrix Laboratories. 

3.3 ORGANIZATION AND RESPONSIBILITIES 

An efficiently-operating organization requires a quality control program which facilitates a 

higlt level of communication and information flow from all directions. To implement this 

objective, each person in our organization gives input to, and receives information from, 

the quality system. This information flow aUows directives from management to be 

implemented with minimum disruption, permits analysts to measure the caliber of their 

work, and provides the means for creating improvements. 

3.3.1 Corporate Structure 

Flow of botli administrative and quality control information is presented in Figure 

1. The purpose of this diagram is to graphically display the corporate plulosophy 

conceming tlte interaction of QA/QC and the generation of analytical data. The 

general flow of data in this format gives QA/QC independence in fulfilling its 

functions while still acting as a liaison in coordination with the administrative 

chain. To further explain this interaction, a more detailed description of roles and 

responsibilities are presented for each key laboratory position. 

3.3.2 Laboratory Manager 
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Tlie responsibilities of the Laboratory Manager are directed at the overall 

operation and management of all corporate laboratories. Primary responsibilities 

include, but are not limited to: 1) develop and meet budgets established for the 

laboratory, 2) manage analytical services productivity and quality, 3) oversee and 

develop new business activities including client relations development, 4) plan 

analytical services organization, leadership and management programs, and 5) 

develop and manage human resources including career path planning. 

3.3.3 Quality Assurance Manager 

The Quality Assurance Manager is primarily responsible for the implementation, 

maintenance, reporting and development of aU QA/QC activities performed within 

the laboratory. Some of the duties performed include, but are not limited to: 1) 

QA/QC systems development and monitoring, 2) coordination of all 

documentation procedures including the development and control of standard 

operation procedures, 3) monitoring method and quality control requirements as 

published by regulatory agencies, 4) performing internal lab audits including the 

submission of double-blind evaluations to the analytical system, 5) maintenance of 

in-house QA/QC monitoring procedures and policies, 6) providing quality 

assurance training to all staff members, 7) managing all activities of other QA/QC 

staff members, 8) performing duties as Deputy Technical Director when 

necessary. 

3.3.4 Technical Director 

The Technical Director is responsible for the overall technical capabilities and 

direction of the laboratory. Specific responsibilities include: 1) organization and 

management of all new analytical technologies developed by the laboratory, 2) 

preparation and publication of all laboratory Quality Assurance Project Plans 

(QAPPs), 3) equipment procurement management 

Q 
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3.3.5 Health and Safety Officer 

Tlie Health and Safety Officer is responsible for the implementation, monitoring, 

and maintenance of all laboratory safety and chemical hygiene programs. Specific 

responsibilities include: 1) development and maintenance of health and safety 

programs and manuals and, 2) management and development of the health and 

safety coordinator. 
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3.3.6 Laboratory Area Managers 

Laboratory Area Managers are responsible for the overall supervision of their 

respective laboratory sections or areas. General responsibilities include 

management of staff activities, such as scheduling and method development; 

budgeting; training; and general supervision. Each section or Area Manager is 

also responsible for all data generated and all correspondence produced by their 

respective staff members. 

3.3.6.1 Client Services 

The laboratory Client Services Manager supervises both the client 

services group and the administrative staff within the laboratory. 

Responsibilities of the Client Services Manager includes those 

outlined in section 3.3.6 with specific emphasis on the following 

activities: 1) development and management of aU project chemists, 

project chemist technicians, log-in staff, bottle preparation staff, and 

laboratory administrative staff; 2) project management; 3) 

coordination of proposal preparation and marketing activities for 

existing and new clients; 4) monitoring of final report turnaround 

times and; 5) maintenance of client satisfaction with laboratory 

services. 

3.3.6.2 Inorganic Laboratory (Metals and Non-metals) 

The Inorganic Laboratory Manager supervises all aspects of the 

inorganic laboratory, which includes the metals and non-metals 

laboratories. Responsibilities include those outlined in section 3.3.6 

with specific emphasis on the following activities: 1) development and 

management of all inorganic chemists, analysts, technicians, and data 

entry personnel, 2) implementation of quality systems and controls 

within the inorganic laboratory, 3) scheduling of aU inorganic testing 

activities, 4) meeting productivity goals and project deadlines, 5) 

technical development of the inorganic laboratory staff, 6) 
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development and maintenance of the inorganic laboratory's SOPs, 7) 

coordination of methods development with the inorganic staff and 

Technical Director, 8) approval of all inorganic laboratory data, or 

the delegation thereof, 9) monitoring of all procurement activities and, 

10) reporting to management on overall inorganic laboratory 

performance. 

3.3.6.3 Organic Laboratory (Semi-Volatile and Volatile) 

The Organic Laboratory Manager supervises all aspects of tlie 

volatile organics and semi-volatile organics laboratories. 

Responsibilities include those outlined in section 3.3.6 with specific 

emphasis on the following activities; 1) development and management 

of all organic chemists, analysts, technicians, and data entry 

personnel, 2) implementation of quality systems and controls within 

the organic laboratories, 3) scheduling of aU organic extraction and 

testing activities, 4) meeting productivity goals and project deadlines, 

5) technical development of the organic laboratories' staff, 6) 

development and maintenance of the organic laboratory SOPs, 7) 

coordination of methods development with organic staff members and 

tlie Technical Director, 8) approval of all organic data, or the 

delegation thereof, 9) monitoring of all procurement activities and, 10) 

repxDiting to management on overall performance of the organic 

laboratories. 

3.3.7 Organizational Chart 

Presented in Figure 2 is an organizational chart illustrating the structure within the 

laboratory. 
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3.3.8 Deputy Technical Director/Deputy Quality Assurance Officer 

In the absence of the Laboratory Technical Director, the Quality Assurance 

Manager is designated as the Deputy Technical Director with the responsibility of 

fulfilling an interim role as outlined in sections 3.3.4 and 3.5.1.2 of this manual. 

In the absence of the Quality Assurance Manager, the QA/QC Coordinator is 

designated as the Deputy Quality Assurance Officer with the responsibility of 

fulfilling an interim role as outlined in sections 3.3.3 and 3.5.1.3 of the manual. 

3.4 RELATIONSHIPS 

Relationships within the analytical laboratory, in concert with management, are organized 

into three main categories: Technical Operations, Support Services, and the Laboratory 

Quality System. The relationships between management and these operational services 

and systems must be fully defmed and monitored in order to maintain tlie delicate balance 

in a cost-effective, highly-technical, quality laboratory operation. An overview of each of 

tliese relations is presented below: 

3.4.1 Management-Technical Operations 

The relationship between management and technical operations is illustrated in 

Figure 3. In this relationship, the main role of management is to provide guidance 

and fmancial support to the programs and directives of the Technical Director. 

The organization, under the direction of the CEO and Laboratory Manager, is 

composed of the Deputy Director and aU Area Managers. Through this structure, 

technical operational enhancements and developments occur and are applied 

through the laboratory staff. 

3.4.2 Management-Support Services 

The relationship between management and all branches of support services is 

illustrated in Figure 4. In this relationship, management's role is substantial in the 

day-to-day operation of these support groups. 
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The primary laboratory support groups are Client Services, Marketing and Sales, 

and LIMS system support. These groups report directly to the Laboratory 

Manager for aU aspects of their daily activities. 

Secondary relationships are maintained with the Laboratory Administrative 

Assistant, Secretary and Accounting and Human Resources Departments. Some 

groups within this secondary category maintain relationships not only with tlie 

Laboratory Manager, but other management groups within the TriMatrix 

organization. 

A tertiary relationship has been developed between the Laboratory Manager and 

the laboratory Area Managers. This relationship supports such activities as 

productivity monitoring, cost containment, equipment procurement, operations 

management, personnel/human resources activities, technical support, data 

validation, and method development. 

3.4.3 Management-Quality System 

The relationship between management and the laboratory quality system is 

illustrated in Figure 5. In this relationship, management plays a secondary role in 

the overall scheme. This secondary role is designed to provide the corporate 

quality assurance officer with guidance, corporate perspective, and structured 

support in the development, implementation, and maintenance of quality system 

programs and activities. 

This relationship is vital to the success of TriMatrix Laboratories. Without a 

good cost-effective quality system, the overall caliber of laboratory data and the 

success of all laboratory operations would be jeopardized. 

A tertiary relationship also exists between management, the quality system, and 

the supporting cast of the laboratory QA/QC staff. This relationship includes but 

is not limited to: laboratory management directives, human resources/personnel 

activities, and corporate directives. These activities are implemented and 

maintained witliout disruption to the quality system. 
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3.5 JOB DESCRIPTIONS 

3.5.1 Management Staff Members 

3.5.1.1 Laboratory Manager 

Tnh Descrintion 

The Laboratory Manager (LM) directs the laboratory. The LM 

works tlirough the area managers and their staff to improve data 

quality, overall productivity, staff development, safety/training 

programs, and overall profitability. This position has profit/loss 

accountability. Budgets are developed with senior management 

annually. The LM is also involved in business development/sales 

activities directly, as well as having sales staff reporting to him. 

Background/Educational Reouirements 

The LM possesses minimally a bachelors degree in science, preferably 

chemistry. Advanced degrees in the sciences and/or business are 

preferred. The LM has a minimum of 10 years direct work 

experience in tlie environmental testing industry. Tliis work 

experience includes having conducted environmental analyses and 

several years of demonstrated supervisory experience. 

Duties and ResDonsibilities 

1. Development and fulfillment of budgets. 

2. Management of division productivity and quality. 

3. Management of proposal preparation. 

4. Development of new business and maintenance of client 

relationships. 

5. Development of laboratory organization, leadership and 

management planning. 

6. Working with the Human Resources department to develop staff 

members and their career paths. 

7. Perform aU other duties as deemed necessary by management. 
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3.5.1.2 Technical Director Laboratory Operations 

•Toh Descrintion 

The Technical Director (TD) of laboratory operations is responsible 

for the development and improvement of all technical operations 

within the laboratory division. The TD oversees the investigation of 

all new instruments and apparatuses, method development, and 

general technical advancement of the laboratory. The Technical 

Director is also responsible for informing the deputy Technical 

Director of all current and pending projects and activities. 

Duties and Resnnnsihilitips 

1. The continual technical development of the TriMatrix laboratory 

pertaining to current and future analytical practices. 

2. Overseeing the technical development of all TriMatrix employees 

in the area of USEPA method comprehension and implementation. 

3. Development of new analytical methods within the laboratory. 

4. Providing technical advice regarding all equipment and apparatus 

procurement and acquisitions. 

5. Performing technical review of all Quality Assurance Project 

Plans (QAPPs). 

6. Perform aU other duties as deemed necessary by management. 

3.5.1.3 Quality Assurance Manager 

.Toh De.scrintion 

The Quality Assurance (QA) Manager has the responsibility for 

development, implementation, improvement, and maintenance of all 

quality systems within the TriMatrix laboratory. The QA Manager 

monitors all analytical methods and procedures performed by the 

laboratory, and provides assurance that they comply with regulatory 

agency requirements. 

o 
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Backyrniind F.riiicatinn Requirements 

The Manager possesses a B.S. in science, preferably chemistry, and 

suitable work experience. The work experience includes several years 

of analytical work and a demonstrated ability to work with and train 

staff members. A strong woiking knowledge of quality assurance and 

statistical quality control procedures, specifically as they apply to 

USEPA analytical protocols, is required. 

Duties and Resnnnsihilities 

1. Development and implementation of systems that will measure and 

monitor the quality of aU laboratory data. 

2. Maintenance of the documentation system for generation, control, and 

archiving of all laboratory forms, SOPs, and protocols. 

3. Approving all SOPs and monitoring their compliance with regulatory 

agency requirements. 

4. Maintaining and updating the laboratory Quality Assurance Manual. 

5. Submitting a monthly report identifying the quality control data 

generated by each lab area, the percent of data in control, and what 

activities were undertaken for out-of-control data. 

6. Continually investigating and improving procedures to increase the 

percent of data within control limits. 

7. Maintenance of federal, state, and industrial certifications and 

accreditations, as required. 

8. Monitoring internal quality programs within the laboratory and 

reporting their status to management. 

9. Training and documenting all new staff members in all aspects of the 

laboratory quality system. 

10. Perform all other duties as deemed necessary by management. 

3.5.1.4 Client Services Manager 

.TQI? Dgsgriptipn 

The Client Services Manager has the responsibility for the general 

supervision of the project chemist, project technicians, sample 
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receiving staff, bottle preparation staff, and laboratory administrative 

staff in a professional manner. These oversight respxDnsibilities 

include meeting project due dates, preparing and reviewing 

quotations, project initiation and management, client satisfaction 

management, and the supervision and training of staff. The Client 

Services Manager strives for improvement in the acquisition and on-

time delivery of laboratory projects. 

Background/EducatinnalTteauirements 

The Manager possesses a B.S. in science, preferably chemistry, and 

has 5-10 years of woiic experience. The woiic experience includes 3-5 

years of laboratory experience, involvement in client management 

activities, and a demonstrated ability to supervise and train laboratory 

staff. 

Duties and Responsihilitips 

1. Responsible for the productivity and quality of the client services 

group. 

2. Management of large level 3 or higher projects. 

3. Quality control program implementation and maintenance. 

4. Supervision and technical development of employees. 

5. Development and maintenance of standard operating procedures. 

6. Assisting and coordinating marketing activities through proposal 

preparation and client visitation. 

7. Perform all other duties as deemed necessary by management. 

3.5.1.5 Organic Laboratory Manager 

•Job De.scriDtion 

The Organic Laboratory Manager has the responsibility of overseeing 

the supervision and operation of the volatile and semi-volatile organic 

laboratories in a professional manner. These oversight 

responsibilities include meeting project schedules and the supervision 
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and training of staff members. The Organic Manager wiU continually 

work to improve the quality of data generated. 

Background/Educational Requirements 
The Manager possesses a B.S. degree in science, preferably 

chemistry, and 5-10 years work experience. Tlie work experience 

includes a minimum of 5 years performing organic analyses utilizing 

GC and GC/MS techniques. Experience must also include time spent 

in the extraction laboratory performing extractions of samples for 

semi-volatile analyses. The Manager must also demonstrate the 

ability to supervise and train organic staff members. 

Dutigf? ahd Responsibilities 
1. Responsible for the productivity and quality of organic chemistry 

projects and data. 

2. Operation and maintenance of instrumentation and apparatus. 

3. Quality control program implementation and maintenance. 

4. Reviewing and final approval of aU organic data. 

5. Developing schedules for in-house work that wiU allow on-time 

report generation. 

6. Supervision of supply acquisition activities. 

7. Supervision and technical development of employees. 

8. Development and m aintenance of standard operating procedures. 

9. Methods development. 

10. Perform all other duties as deemed necessai7 by management. 

3.5.1.6 Inorganic Laboratory Manager 

Job Description 

The Inorganic Laboratory Manager has the responsibility of 

overseeing the supervision and operation of the metals and non-metals 

laboratories in a professional manner. These oversight 

responsibilities include meeting project schedules and the supervision 
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and training of staff. The Inorganic Laboratory Manager continually 

works to improve the quality of data generated. 

Backgrnund/Educatinnal Requirements 

The Manager possesses a B.S. in science, preferably chemistry, and 

suitable work experience. The work experience includes 5-10 years 

of performing metals and inorganic wet chemistry analysis, and a 

demonstrated ability to supervise and train staff members. 

Duties and Responsibilities 

1. Responsible for the productivity and quality of inorganic 

chemistry projects and data. 

2. Assuring proper operation and maintenance of instrumentation. 

3. Quality control program implementation and improvement. 

4. Reviewing and performing approval of all inorganic laboratory 

data. 

5. Developing schedules for in-house work that will allow on-time 

report generation. 

6. Supervision of supply acquisition activities. 

7. Supervision and technical development of employees. 

8. Development and maintenance of standard operation procedures. 

9. Methods development 

10. Perform all other duties as deemed necessary by management. 

3.5.2 Technical Staff Members 

3.5.2.1 Organic MS Group Leader 

•Inh Descrintinn 

The Organic MS Group Leader perfonms organic analyses on 

environmental samples utilizing GC/MS. The Organic MS Group 

Leader is responsible for conducting analyses, troubleshooting 

instrumentation, performing the required quality control activities, and 

scheduling analyses so that projects will be completed on-time. The 

k:\(5rojec^.sopNqamV|aml997\qam3gr.lO 3-22 10/97 

o 

o 

o 



TriMatrix 
Laboratories, Inc. 

Quality Assurance Manual 

implementation of new methods will be required as new environmental 

regulations mandate or allow their use. 

Backgrnunri/Educatinnal Requirements 

The Organic MS Group Leader will possess a science degree, 

preferably in chemistry, and/or suitable work experience. The work 

experience wiU include several years of performing organic analyses 

and a demonstrated ability to supervise and train organic staff 

members. 

Dyitigg and jResponsibilitigS 
1. Responsible for the productivity and quality of organic chemistry 

projects and data. 

2. Operation, maintenance, and troubleshooting of instmmentation. 

3. Quality control program implementation and maintenance. 

4. Reviewing organic data. 

5. Developing schedules for in-house work that will allow on-time 

report generation. 

6. Maintenance of acceptable productivity. 

7. Supervision and technical development of employees. 

8. Improving aU aspects of operations while emphasizing quality and 

efficiency. 

9. Developing and researching new and better procedures. 

10. Performing analyst and method certification as needed. 

11. Maintaining a complete lab notebook in an organized manner. 

12. Adhering to lab safety procedures. 

13. Keeping lab neat, and clean. 

14. Perform all other duties as deemed necessary by management. 

3.5.2.2 Organic GC Group Leader 

•Tob Descrintinn 

The Organic GC Group Leader perforais organic analyses on 

environmental samples utilizing GC and High Performance Liquid 
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Chromatography (HPLC). Tlie Organic GC Group Leader is 

responsible for conducting analyses, troubleshooting instmmentation, 

performing tlie required quality control activities, and scheduling 

analyses so that projects will be completed on-time. The 

implementation of new methods will be required as new environmental 

regulations mandate or aUow their use. 

BackPrnimd/Rducatinnal Requirements 

The Organic GC Group Leader will possess a science degree, 

preferably in chemistry, and/or suitable woric experience. The work 

experience will include several years of performing organic analyses 

and a demonstrated ability to supervise and train organic staff 

members. 

Duties and Resnnnsihiiities 

1. Responsible for the productivity and quality of organic chemistry 

projects and data. 

2. Operation, maintenance, and troubleshooting of instrumentation. 

3. Quality control program implementation and maintenance. 

4. Reviewing organic data. 

5. Developing schedules for in-house work that will allow on-time 

report generation. 

6. Maintenance of acceptable productivity. 

7. Supervision and technical development of employees. 

8. Improving aU aspects of operations while emphasizing quality and 

efficiency. 

9. Developing and researching new and better procedures. 

10. Performing analyst and method certification as needed. 

11. Maintaining a complete lab notebook in an organized manner. 

12. Adhering to lab safety procedures. 

13. Keeping lab neat and clean. 

14. Perform all other duties as deemed necessary by management. 

m 
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3.5.2.3 Inorganic Group Leader 

•Toh Descrintion 

The Inorganic Group Leader performs a variety of analyses in the 

metals and/or non-metals laboratory. The Inorganic Group Leader is 

responsible for conducting analyses, troubleshooting instrumentation, 

performing the required quality control activities, and scheduling 

analyses so that projects will be completed on-time. The 

implementation of new methods will be required as new environmental 

regulations mandate or allow their use. 

Background/Educational Requirements 

The Inorganic Group Leader will possess a science degree, preferably 

in chemistry, and/or suitable work experience. The work experience 

will include several years of performing inorganic analyses and a 

demonstrated ability to supervise and train inorganic staff members. 

Dutie.s and Re.SDonsihilities 

1. Responsible for the productivity and quality of inorganic 

chemistry projects and data. 

2. Operation, maintenance, and troubleshooting of instrumentation. 

3. Quality control program implementation and maintenance. 

4. Reviewing inorganic data. 

5. Developing schedules for in-house work that wUl allow on-time 

report generation. 

6. Maintenance of acceptable productivity. 

7. Supervision and technical development of employees. 

8. Improving aU aspects of operations while emphasizing quality and 

efficiency. 

9. Developing and researching new and better procedures. 

10. Performing analyst and method certification as needed. 

11. Maintaining a complete lab notebook in an organized maimer. 

12. Adhering to lab safety procedures. 

13. Keeping 1 ab neat and clean. 
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14. Perform all otlier duties as deemed necessary by management. 

3.5.2.4 Client Services Group Leader 

•Tnh Description 

The Client Services Group Leader function is to manage the members 

of the Project Chemist group as weU as fulfilling the duties of a 

Project Chemist. The Client Services Group Leader will provide 

training and support to the client services staff. 

The emphasis of the client service role is on being the technical liaison 

between the client and the laboratory. The client service 

representative is responsible for providing our clients with prompt, 

courteous, and responsive service. 

The Client Services Group Leader must be a good organizer and 

capable of doing some passive mariceting. This position will be within 

the Qient Services area and will report to the Client Services 

Manager. 

Backgrnund/Educatinnal Requirements 

The Client Services Group Leader will possess a B.A. or B.S. degree 

in chemistry or related laboratoiy science. The work experience wiU 

include at least two years as a client service representative, 

demonstrated leadership skills, and knowledge of the methods used in 

the environmental testing industry. 

Puties apd Responsitiilitics 
1. Maintenance of acceptable productivity. 

2. Maintenance of a high-quality work product. 

3. Consulting with clients and meeting the clients' needs. 

4. Working with appropriate Lab Managers to schedule work. 

5. Supervising the members of the client services group. 

6. Monitoring and making sure client due dates are met. 
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7. Developing staff members through training and coaching. 

8. Marketing new clients via phone calls and follow-up literature. 

9. Holding regularly-scheduled meetings to keep staff members 

informed. 

10. Perform all other duties as deemed necessary by management. 

3.5.2.5 Senior Inorganic Chemist 

•Tnh Description 

The Senior Inorganic Chemist performs inorganic chemical analyses 

accurately and efficiently in tlie metals and/or non-metals laboratories. 

This chemist follows established laboratory methods and performs all 

Quality Control practices applicable to those methods. The Senior 

Inorganic Chemist also assists in method development, instrument 

troubleshooting, and the training of analysts or chemists as needed. 

BackPrniind/Rducatinnal Reauirempnts 

The Senior Inorganic Chemist will possess a degree in Chemistry and 

several years of suitable work experience. The Senior Inorganic 

Chemist wUI have proven experience in developing and implementing 

new analytical teclmiques. 

Duties and Resnnnsihilities 

1. Obtaining the knowledge and ability to perform all necessary 

inorganic analyses. 

2. Acquiring the ability to calibrate, operate, and maintain all 

instruments/apparatus required to perform the inorganic analyses. 

3. Performing routine care and maintenance of the 

instruments/apparatus utilized in conducting the inorganic 

procedures. 

4. Performing all QA/QC procedures that have been outlined for a 

particular test. 

5. Maintaining a high level of productivity and quality. 
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6. Certifying all new analytical methods via the method certification 

guidelines as outlined in the Quality Control Manual. 

7. Maintaining an individual lab notebook.. 

8. Following all Laboratory Safety Procedures. 

9. Maintaining a clean and organized work area. 

10. Perform all other duties as deemed necessary by management 

3.5.2,6 Inorganic Chemist 

Job Pescription 
Performs classical chemical analyses accurately and efficiently, 

following established laboratory methods, while following all Quality 

Control Practices applicable to those methods. 

Background/Educational Renuirements 

Requires a degree in Chemistry and/or related field with at least two 

years of College Chemistry and work experience. 

Duties and Responsibilities 

1. Performing all inorganic chemical analyses in an accurate and 

efficient manner. 

2. Maintaining a high level of productivity and quality. 

3. Performing analyst and method certifications as needed. 

4. Carrying out all required QC procedures and make sure results 

fall within accepted limits or are qualified appropriately. 

5. Keeping all worksheets and calculations up-to-date. 

6. Maintaining a complete lab notebook in an organized manner. 

7. Troubleshoot problems with instrumentation/equipment. 

8. Performing routine maintenance and care of laboratory 

equipment. 

9. Keeping track of and meeting all hold times and due dates. 

10. Following lab safety procedures. 

11. Keeping lab neat and clean. 

12. Developing and researching new and better procedures. 
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13. Assisting in the scheduling of projects as they come in. 

14. Improving all aspects of the job, while emphasizing quality and 

efficiency. 

15. Perform all other duties as deemed necessary by management. 

3.5.2.7 Organic Chemist 

.Toh Description 
The Organic Chemist performs organic analyses on environmental 

samples utilizing gas chromatography, gas chromatography mass 

spectrometry, and/or HPLC. The Organic Chemist is responsible for 

conducting analyses, troubleshooting instrumentation and performing 

the required quality control activities. The implementation of new 

methals wiU be required as new environmental regulations mandate 

their use. 

Backgrqpnd/gdwatiQnal Rggyirgments 

The Organic Chemist will possess a B.S. in chemistry or a related 

field. Work experience may contain analytical experience with 

environmental samples. 

Dutig.s and RgspQnsihilitigS 
1. Performing all organic chemical analyses in an accurate and 

efficient manner. 

2. Maintaining a high level of productivity and quality. 

3. Performing analyst and method certifications as needed. 

4. Carrying out all required QC procedures and make sure results 

faU within accepted limits or are qualified appropriately. 

5. Keeping all worksheets and calculations up-to-date. 

6. Maintaining a complete lab notebook in an organized manner. 

7. Troubleshoot problems with instrumentation/equipment. 

8. Performing routine maintenance and care of laboratory 

equipment. 

9. Keeping track of and meeting all hold times and due dates. 
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10. Following lab safety procedures. 

11. Keeping lab neat and clean. 

12. Developing and researching new and better procedures. 

13. Assisting in the scheduling of projects as they come ia 

14. Improving all aspects of the job, while emphasizing quality and 

efficiency. 

15. Perform all other duties as deemed necessary by management 

3,5.2.8 Organic Extraction Chemist 

•lob De.scriDtinn 

The Organic Extraction Chemist will perform environmental sample 

extractions in preparation for the analysis of these samples for organic 

compounds. The Organic Extraction Chemist will be thoroughly 

familiar witli all EPA SW-846 methods utilized by TriMatrix for the 

extraction of environmental samples. The Organic Extraction 

Chemist is responsible for conducting extractions, troubleshooting 

extraction problems and performing aU quality control activities 

required by the methodologies. The Organic Extraction Chemist wiU 

establish a schedule for extractions that wiU allow all samples to be 

extracted within EPA hold times. 

Packground/Educatiopal Reguiremcnts 
The Organic Extraction Chemist will possess a four year college 

degree in chemistry or a related field. Work experience may include 

perfonming sample extractions on environmental samples. 

Puties and Responsibilities 
1. Performing all organic extractions in an accurate and efficient 

manner. 

2. Maintaining a high level of productivity and quality. 

3. Perforating analyst and method certifications as needed. 

4. Carrying out all required QC procedures. 

5. Keeping aU worksheets and calculations up-to-date. 
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6. Maintaining a complete lab notebook in an organized manner. 

7. Troubleshoot problems with instrumentation/equipment. 

8. Performing routine maintenance and care of laboratory 

equipment. 

9. Keeping track of and meeting all hold times and due dates. 

10. Following lab safety procedures. 

11. Keeping lab neat and clean. 

12. Developing and researching new and better procedures. 

13. Assisting in the scheduling of projects as they come in. 

14. Improving aU aspects of the job, while emphasizing quality and 

efficiency. 

15. Perform all other duties as deemed necessary by management. 

3.5.2.9 Sample Coordinator 

•Toh Description 

The Sample Coordinator is a support member to the Client Services 

staff. The Client Services area is responsible for providing highly-

responsive and quality service to our clients. The Client Services area 

is the interface between our clients and our lab. The Sample 

Coordinator is responsible for logging in all samples received in the 

laboratory into our LIMS system. This function entails receiving, 

sorting, identifying, and numbering samples received by the lab. 

Background/Educational Background 

Associates degree and/or Bachelors degree in the sciences or business. 

This person needs to be highly organized, innovative and motivated. 

A woridng knowledge of the EPA methods used in the laboratory is 

helpful. 

Duties and Responsibilities 

1. Logging in all samples in an accurate and efficient manner. 

2. Maintaining a high level of productivity and quality. 

3. Checking pH of aH applicable incoming samples. 
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4. Monitoring the integrity of all samples received by the lab (hold 

times, broken samples, etc.). 

5. Maintaining complete chain-of-custody of samples. 

6. Numbering all incoming samples. 

7. Providing all internal clients with logs of samples received in the 

lab. 

8. Initiating some projects on LIMS. 

9. Making up bottle orders for new projects. 

10. Following lab safety procedures. 

11. Keeping lab neat and clean. 

12. Developing and researching new and better procedures. 

13. Assisting in the scheduling of projects as they come ia 

14. Improving all aspects of the job, while emphasizing quality and 

efficiency. 

15. Perform all other duties as deemed necessary by management. 

3.5.2.10 Project Technician Bottle/Cooler Preparation 

Job description 
The role of the Project Technician is to be a support member to the 

Client Services staff. The Client Services area is responsible for 

providing highly responsive and quality service to our clients. The 

Client Services area is the interface between our clients and our lab. 

This Project Technician is responsible for correctly preparing and 

sitipping to the client, sample coolers containing the sampling 

containers requested. This person must maintain an inventory of 

bottles as well as monitor the integrity of all the sample coolers. This 

position reports to the Group Leader - Project Technician and the 

Qient Services Manager. 

Backgrnund/Educatinnal Rackgrnund 

High school diploma and an Associates degree in the sciences is 

preferable. This person needs to be highly organized, innovative and 

motivated. 
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Duties ?n(l Rgspnn«?it)illtigs 
1. Maintaining acceptable productivity. 

2. Maintaining high quality work product. 

3. Ordering and maintaining an ample supply of sample containers 

and accessories. 

4. Maintaining cooler inventory. 

5. Maintaining cleanliness of coolers. 

6. Keeping work area in a clean, functional environmenL 

7. Providing price comparisons on products ordered, to provide us 

with a competitive pricing on supplies ordered. 

8. Providing support to the Project Chemists and sample login when 

needed. 

9. Perform aU other duties as deemed necessary by management. 

3.5.2.11 Data Entry Clerk 

.Tub Descrintinn 

The main function of the Data Entry Clerk is to input data received 

from the laboratory area into the LIMS system. This will include all 

analytical data, quality control data and any necessary comments. 

The Data Entry Clerk will be responsible for entering high quality 

(error free) data. 

Background/Educatinna! Requirements 

High school diploma, good English and data entry skills. This person 

should be organized, motivated and have data entry background. 

Duties and Responsibilities 

1. Maintaining acceptable productivity. 

2. Maintaining high quality work product. 

3. Entering all benchsheet information (this includes entering and 

verifying data). 

4. Continued training on LIMS. 

k:\project\sop\qaiii\qanil997>qam3gr.l0 3-33 10/97 



TriMatrix 
Laboratorica. Inc. 

Quality Assurance Manual 

5. Miscellaneous jobs such as filing reports, etc. 

6. Perform all other duties as deemed necessary by management. 

3.5.2.12 Project Chemist 

•Tob Description 

The primary duty of the Project Chemist is to be tlie technical liaison 

between the client and the laboratory. The Project Chemist is 

responsible to provide our clients with prompt, courteous, and 

responsive service. The Project Chemist wiU be responsible for all of 

the client's technical and administrative needs and therefore will be 

evaluated on how he/she has satisfied those identified needs. This 

position is part of the Client Services group and reports to the Group 

Leader of Project Chemists and Client Services Manager. 

Background/Educatinnal Requirements 

B.A. or B.S. degree in chemistry or related laboratory science and 1-2 

years environmental lab testing or environmental related experience. 

A working knowledge of the methods used in the environmental 

testing field is required as well as good interpersonal skills. Must be 

able to communicate clearly and accurately. 

Duties and Resnnnsihilitips 

1. Maintaining acceptable productivity. 

2. Maintaining high quality work product. 

3. Consulting with clients on their needs and our abilities. 

4. Working with appropriate laboratory managers to schedule work. 

5. Marketing of new clients via phone calls and follow-up literature. 

6. Perform all other duties as deemed necessary by management. 

3.5.2.13 Administrative Assistant 

Job Pescription 
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The Administrative Assistant's role is to provide support services 

management, tlie client service area, and laboratory personnel, 

fulfilling duties such as word processing, work received log, proposal 

log, billings log, accounts receivable mailing, etc. The Administrative 

Assistant is a part of the client services and reports to the Client 

Services Supervisor. 

Backprnimd/Ediicatinnal Background 

Associates Degree/and or Bachelors Degree in a business related field 

and 2-3 years word processing experience. This person needs to be 

highly organized, motivated and innovative. The person should have 

a good grasp on the English language and excellent word processing 

skills. 

Dyitigf) and Rgsponsibilities 
1. Maintaining acceptable productivity. 

2. Maintaining high quality work product. 

3. Word processing. 

4. Maintaining work received log. 

5. Maintaining proposal log. 

6. Maintaining monthly billing logs. 

7. Maintaining accounts receivable log. 

8. Answering phones. 

9. Compiling marketing information. 

10. Perform all other duties as deemed necessary by management. 

3.5.2.14 Laboratory Field Technician 

Job Description 
The Laboratory Field Technician is a support member to the client 

services staff. The Laboratory Field Technician is responsible for 

taking water samples at homes, making deliveries, and doing sample 

pick ups for the lab. This position reports to the Client Services 

Manager. 
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Backgrntmd/Educatinnal Background 

A drivers license and a good driving record. This person needs to be 

flexible with hours and be able to make trips on short notice. 

Duties and Responsibilities 
1. Taking samples in homes as a part of our water test program. 

2. Making deliveries of coolers, bottles, quotes, etc. for the 

laboratory. 

3. Picking up samples on a regular basis at our Wixom office and 

other miscellaneous locations. 

4. Perform all other duties as deemed necessary by management. 

3.5.2.15 Laboratory Computer Systems Manager 

Job Description 
Provide technical review, guidance and training in all current and 

future laboratory computer applications. 

Background/Education Requirements 

Requires a degree in computer sciences with an emphasis in a 

chemistry or general science curriculum. 

Duties and Resnonsihilities 

1. Developing a complete understanding of the Laboratory 

Information Management System (LIMS). 

2. Reviewing all laboratory computer applications and processes, 

including all instrument computer interfaces, data 

transmission/archiving processes and document control. 

3. Providing database maintenance support activities for the LIMS 

system. 

4. Providing technical direction and orchestrating implementation of 

a electronic storage systems for the laboratory. 
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5. Developing and implementing LIMS instmment interface 

activities for each laboratory area. 

6. Providing technical training of the laboratory staff in software 

applications and basic computer operational activities. 

7. Perfonn all other duties as deemed necessary by management. 

3.5.2.16 Laboratory Computer Technician 

•Toh Description 

Provide technical assistance and support in all current and future 

laboratory computer applications. 

Background/Educational Reouirements 

Requires experience in computer application development and/or 

satisfactory progress towards a computer science degree. 

Duties and Resnonsibilities 

1. Developing a complete understanding of the Laboratory 

Information Management System (LIMS). 

2. Providing database maintenance support activities for LIMS. 

3. Providing end user hardware and software support. 

4. Performing maintenance programming witliin the LIMS system. 

5. Perform aU other duties as deemed necessary by management. 

3.5.2.17 LIMS Data Coordinator 

Jot? Dgjgriptipn 

The LIMS Data Coordinator has the responsibility of providing 

support and maintenance activities for the Laboratory Information 

Management System (LIMS). LIMS support activities will involve 

assisting the Laboratory Managers and staff members in whatever 

way possible. LIMS maintenance activity includes upkeep of the 

method, parameter and test tables as well as coordination of optical 

disk archiving activities. 
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PacKground/Education Rcquiremept;? 
The LIMS Data Coordinator will possess at a minimum a high school 

diploma and two years of college in a related curriculum. Work 

experience will include a minimum of 3 years in the enviromnental 

laboratory business and some woildng knowledge of computer 

systems and software. 

Duties and Responsibilities 

1. Providing maintenance activities for the LIMS method, parameter 

and test tables. 

2. Providing administrative assistance to the Laboratory Manager 

for LIMS related activities. 

3. Coordinating archiving activities involved with the laboratory 

electronic storage systems. 

4. Perfoim all other duties as deemed necessary by management. 

3.6 RESUMES-KEY STAFF MEMBERS 

Laboratory Manager 

Quality Assurance Manager 

Project Chemist Manager 

Organic Laboratory Manager 

Inorganic Laboratory Manager 

o 
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DOUGLAS E. KRISCUNAS Laboratory Manager 

EDUCATION 

B.S., Environmental Sciences, Grand Valley State University, 1976 

PROFESSIONAL SUMMARY 

Mr. Kriscunas is responsible for the accuracy and integrity of all analytical data finalized 
at this location. He is continuously available for client support to resolve analytical issues 
as tliey pertain to environmental problems. 

PROFESSIONAL EXPERIENCE 

Detroit, Michigan. Laboratory Supervisor for a field laboratory established at the Detroit 
Wastewater Treatment Plant. The project involved a one-year pilot study of the overall 
operation and plant performance to upgrade and modify existing treatment processes to 
meet current and future discharge limits. Approximately 20,000 samples were analyzed 
by seven full-time analysts. 

Edmore, Michigan. Hitachi Magnetics Corporation. Participated in the development 
and implementation of an on-site, flow-through bioassay of the plant discharge. The study 
was performed in conjunction with the Michigan Department of Natural Resources, Water 
Quality Division. 

Grand Rapids, Michigan. EDI Laboratory Certification. Direct responsibility for the 
inorganic parameters analysis and quality control measures necessary for laboratory 
certification under the Safe Drinking Water Act (SDWA) of 1974. Certification involved 
both analysis of unknown control samples and corresponding on-site evaluation by the 
U.S. EPA Region V laboratory certification team. 

Muskegon, Michigan. Uniroyal Chemical Company. Participated in the soil survey and 
on-site evaluation of potential soil contamination from deposited chemical waste materials 
produced by a major chemical company. On-site sample analyses for select parameters 
were made to locate and detail the extent of contamination. 

Edmore, Michigan. Hitachi Magnetics Corporation. Participated in the 
implementation of a treatability study to effectively remove cobalt and samarium from 
industrial waste. The study results led to the design and installation of treatment facilities. 

Columbia, Missouri. A.B. Chance Corporation. Responsible for implementing a 
treatment study for effective removal of heavy metals from process wastewater in order to 
achieve acceptable discharge limits. 
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Kent County, Michigan. Mill Creek Watershed Management Project. Participated in 
the collection, mapping and interpretation of environmental characteristics to be used as 
prototype guidelines for the mant^ement of areawide streams in the Great Lakes Basin. 
The project was funded by the Environmental Protection Agency. 

Three Rivers, Michigan. Hydramatic Division, General Motors Corporation. 
Responsible for the analytical services conducted on a survey of process wastewater for an 
automotive transmission manufacturer. The project involved data collection and analytical 
services including grab samples, setting automatic samplers on an hourly basis for a seven-
day period, and installing recording meters for continuous pH monitoring. 

Grand Rapids, Michigan. Michigan Department of Public Health Laboratory 
Certification. Supervised analytical, bacteriological and quality control activities involved 
in achieving certification status for the analysis of potable water supplies in Michigan. 

Higgins Lake, Michigan. Ralph MacMullan Conference Center. Served on a three-
member panel before a meeting of the Northern Michigan Environmental Health 
Association. The topic of discussion was an overview of organic chemicals now found in 
much of Michigan's ground waters. A representative from industry and the MDPH 
laboratory completed the panel. 

Grand Rapids, Michigan. Haviland Chemical Company. Coordinated a static bioassay 
performed on a water-based detergent utilizing fathead minnows in the 96-hour static test. 

Sparta, Michigan. Conducted a dendrological survey of a proposed oil drilling site. The 
survey was incorporated in an overall environmental assessment of the proposed drilling 
site. 

Caledonia, Michigan. Conducted a dendrological survey of riparian vegetation types 
located along the banks of the Thomapple River in the area of the Labarge Dam. 

Grand Haven, Michigan. Conducted a limnological investigation of the estuary waters of 
the Grand River watershed near Grand Haven. The collected limnological data were 
evaluated for potential eutrophication problems resulting from nutrient discharges 
upstream. 

Kalamazoo, Michigan. American Cyanamid Company. Supervised laboratory work 
required in assisting a major chemical manufacturer with a permit application for existing 
facility hazardous waste management operation to administratively complete four 
supplemental technical attachments, multidisciplinary services were required in the areas 
of hydrogeologic investigation, environmental assessment, failure mode assessment, and 
engineering review. Field woiic was completed in 19 days with a report to the client in 25 
days to meet scheduled deadlines. 

Kent County, Michigan. Coordination of field and laboratory services in conjunction 
with Act 641 monitoring requirements at two county-owned and operated refuse sites. 
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Specialized studies were also conducted to identify possible use of landfill gases for 
electric power generation and the source identification of volatile organic contaminants 
typical of most municipal landfiUs. 

Cascade Township, Michigan. Cascade Resource Recovery/Waste Management, Inc. 
Implementation of two separate tracer studies aimed at pinpointing possible cracks or 
defects in the clay liners of four hazardous waste disposal trenches. Tlie study utilized a 
low absorptivity fluoroscene water soluble dye introduced to each trench. Samples 
collected from each liner failure detection system was then analyzed for the fluorescent 
characteristics of the dye. 

Cascade Township, Michigan. Cascade Resource Recovery/Waste Management, Inc. 
Coordination of field and laboratory services in connection with Michigan Department of 
Natural Resources Act 64 and U.S. EPA RCRA monitoring requirements. Each sampling 
event involves collection of ground waters, surface waters, and leak detection monitoring 
sites. 

Cascade Township, Michigan. Cascade Resource Recovery/Chemical Waste 
Management, Inc. Acted as project chemist and field services coordinator for activities 
involved in the excavation and site decontamination of an Act 64/RCRA hazardous waste 
disposal facility. The decontamination program involved the analysis of soils collected in 
and around each disposal trench after the removal of approximately 20,000 cubic yards of 
waste materials. 

Cincinnati, Ohio. Rumpke Waste Systems, Inc. Acting project manager for a large 
waste disposal firm headquartered in Ohio, witli 20+ landfills located in a 5 state 
geographical area. Mr. Kriscunas is responsible for coordination of laboratory activities 
in conjunction with aU ground water, surface water and NPDES monitoring requirements. 
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<i 
RICK D. WILBURN Quality Assurance Manager 

EDUCATION 

B.S., Environmental Studies, Earlham College, 1985 

PROFESSIONAL SUMMARY 

Mr. Wilbum is responsible for all aspects of the laboratory Quality Control/Quality 
Assurance Program. Primary responsibilities include conducting internal and external 
auditing of the laboratory, procurement and maintenance of state and federal certifications, 
and ensuring that all facets of the quality control program remain at the highest level 
possible. Mr. Wilbum also manages the extemal and intemal Quality Control check 
sample programs. 

PROFESSIONAL EXPERIENCE 

• TRACE Analytical Laboratories, Inc. - Quality Assurance Manager from 12/95 to 
10/96. Responsible for designing, implementing, and monitoring a formal quality control 
program. The program included: conducting intemal and hosting extemal audits, CS 
implementing corrective actions resulting from any deficiencies, scheduling and reporting 
performance evaluation sample results, and the review of all Level 5 data packages. 

• EARTH TECH - Organic Laboratory Manager, from 10/95 to 12/95. As Organic 
Laboratory Manager, Mr. Wilbum was responsible for the day to day operations of the 
organic laboratory, including volatile and semi-volatile analyses by gas chromatography 
and gas chromatography/mass spectrometry. His responsibilities included scheduling, 
instmment maintenance, tlie writing and implementation of standard operating procedures, 
quality assurance, analytical data review, the technical development of all the organic 
laboratory personnel, and project management Mr. Wilbum was also responsible for 
research and development in the organic laboratory, focusing on ways to automate and 
improve sample analysis, data quality, and tumaround time. 

• EARTH TECH (Formerly WW Engineering & Science) - Semi-Volatile Laboratory 
Supervisor, from 1/94 to 10/95. Responsible for the daily operation of the semi-volatile 
laboratory. The semi-volatile laboratory utilizes gas chromatography, gas 
chromatography/mass spectrometry and high performance liquid chromatography in the 
analysis of semi-volatile organic compounds. 

• WW Engineering & Science - Supervisor, Organic Extraction Laboratory, from 4/93 
to 1/94. Supervisor of the staff of chemists responsible for all organic extractions. 
Accountable for the processing, quality, and tum around of a wide variety of samples _ 
involving many extraction techniques and methodologies. Continually experimenting with 
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automation and new technologies to improve extraction quality and turn around time, 
including solid phase and supercritical fluid extractions. 

WW Engineering & Science - Supervisor, Mass Spectrometry Laboratory, from 9/89 
to 1/94. Supervisor of the staff of chemists analyzing samples for semi-volatile organics 
in the mass spectrometry laboratory. Oversee all analysis and daUy activities involved 
wiUi the mass spectrometry laboratory. Evaluate, recommend and implement new 
technologies. Implementations of these include sub-ambient injections using a Varian SPI 
injector, sub-ambient temperature programs for optimized chromatography, and the use of 
ion trap mass spectrometers for lower operating detection limits 

IT Corporation, (formerly PEI Associates, Inc.) - Chemist, Level 3, GC/MS Semi-
Volatile Team Leader, from 7/88 to 9/89. Along with daily analysis of samples, 
responsible for coordinating the efforts of the three analysts and three instruments used for 
semi-volatile analysis. This included scheduling each instrument/analyst to make sure 
analyses were completed correctly and on time, training new personnel, instrument 
maintenance, data checking, and reporting project results to management for client 
distribution. Leader of GC/MS Quality Circle group. 

PEI Associates, Inc. - Chemist, Level 2, GC/MS Analyst, from 12/86 to 7/88. Primary 
responsibilities included analyzing soil, water, and other media with an Extrel ELQ-400 
mass spectrometer system. Analyses performed included semi-volatile and volatile 
organics listed on the EPA's Toxic Compounds List according to the Contract Laboratory 
Program protocol. Also analyzed various other non - Toxic Compounds List compounds 
using appropriate methods. 

PEI Associates, Inc. - Chemist, Level 1, GC Analyst, from 7/85 to 12/86. Carried out 
a variety of organic analyses in a wide range of matrixes. Was a primary analyst 
conducting CLP testing for pesticides and PCB's, and was the primary analyst for routine 
and non-routine testing for herbicides, and volatile organics. 
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GARY L. WOOD Cllent Service Manager 

EDUCATION 

B.S. Business Administration, Aquinas College 

PROFESSIONAL SUMMARY 

As Client Services Manager from 1/96 to present, Mr. Wood is responsible for the overall 
management of the laboratory office, data entry, login, bottle prep and project chemist 
team. His responsibilities as a manager includes scheduling, quality assurance, report 
generation and review, and the technical development of all client services personnel. Mr. 
Wood is also responsible for the overall management of a variety of laboratory clients. 
Mr. Wood oversees all aspects of projects, including proposals, sample flow, analytical 
data, quality assurance and billing. He also serves as a client consultant on matters 
pertaining to laboratory issues such as test/method selections as they relate to current state 
and federal regulations. Mr. Wood's project experience, with a clientele ranging from 
small engineering firms to large industrial corporations, has enabled him to acquire a 
strong and diverse woiidng knowledge of client needs in the laboratory. 

• Group Leader-Client Services Group from 8/94 to 1/96. In addition to all _ 
responsibilities of a project chemist, was also responsible for the direct coordination, 
management, technical development of the project management group. 

• Project Chemist from 9/92 to 8/94. Responsible for complete management of a variety 
of laboratory projects and clients. Primary responsibilities included client development 
and consulting, project proposals, project initiation, and tracking, report generation and 
review, and project follow-up with clients. 

• Organic Analyst from 7/89 to 9/92. Responsible for the analysis of volatile and semi-
volatile organics by GC and HPLC utilizing EPA approved methods. Responsibilities 
included instrument maintenance and troubleshooting as well as the training of new staff 
members. Was involved in bringing the Turbochrome Computer system online. 

• Inorganic Analyst from 7/87 to 7/89. Performed laboratory analyses using titration, 
distillation, gravimetric, and various other methods. Instruments included for pH meters, 
conductivity meters, dissolved oxygen meters, TOC analyzer, TOX analyzer, and UV/VIS 
Spectrophotometer. 

• Technician (part-time) from 10/84 to 1/86. Woiiced in login and receiving, bottle 
preparation, and special projects. Perfomied field services such as soil and water sampling 
and was also involved in special projects for field services. 

Q 
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JEFFREY P. GLASER organic Laboratory Manager 

EDUCATION 

B.S., Biochemistry, Micliigan State University, 1987 

PROFESSIONAL SUMMARY 

Mr. Glaser has 7 years of environmental laboratory experience, including over 4 years of 
supervisory experience. He is currently responsible for the operation and management of 
the Organic Laboratory, including sample preparation, semi-volatiles, and volatiles. Main 
functions include supervision and training of personnel, formulation of standard operating 
procedures, final approval of all organic laboratory data, and laboratoiy purchase 
approval. 

Mr. Glaser served one and a half years as the Laboratory Manager of the Muskegon 
facility. He was responsible for aU aspects of laboratory performance. This included, but 
was not limited to, analytical testing and reporting; business development; customer 
service; capital expenditures, quality control; quality assurance; laboratory safety; and 
laboratory profitability. He was responsible for the hiring, training, guidance, and 
evaluation of aU laboratory personnel, and for direction of overall laboratory policies and 
practices. 

PROFESSIONAL EXPERIENCE 

• Great Lakes Environmental Laboratories - Laboratory Manager. Responsible for aU 
aspects of laboratory performance. This included, but was not limited to, analytical testing 
and reporting; business development; customer service; capital expenditures, quality 
control; quality assurance; laboratory safety; and laboratory profitability. He was 
responsible for the hiring, training, guidance, and evaluation of all laboratory personnel, 
and for direction of overall laboratory policies and practices. 

• Great Lakes Environmental Laboratories - Senior Chemist. Mr. Glaser's 
responsibilities included supervision and training of other laboratory personnel, 
coordination of sample workloads, data review and evaluation, and quality control. He 
was also responsible for analysis of pesticides, PCB's, and herbicides using an HP 5890 
GC w/ECD detectors. 

• Anatech Analytical Laboratories - Semi-Volatile GC/MS Operator. Mr. Glaser 
operated and maintained a Hewlett Packard GC/MSD UNIX-based Chem Station. He was 
responsible for all semi-volatile GC/MS analysis and new method development. He served 
as the Organic Supervisor for the first quarter of 1991. 
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Anatech Analytical Laboratories - Volatile GC/MS Operator. Mr. Glaser operated 
and maintained a Finnigan Ion Trap GC/MS system consisting of a Varian GC and a 
Tekmar purge and trap autosampler. Primary methodology used was 624/8240. 

Anatech Analytical Laboratories - Volatile Organic Chemist. Mr. Glaser was 
responsible for operation and maintenance of two volatile GC systems utilizing ELCD, 
FID, and FID detectors, and Tekmar and 0.1. Analytical purge and trap autosamplers. 
Primary analyses were 601 and 602. 

Q 
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JT WHITMORE Inorganic Laboratory Manager 

EDUCATION 

B.S. Health Science - Medical Technology, Grand Valley State University, 1987 
[emphasis in analytical and clinical laboratory studies] 
2nd Major Technical Chemistry, Grand Valley State University 
[emphasis in instrumental analysis] 

PROFESSIONAL SUMMARY 

As Inorganic Laboratory manager, Mr. Whitmore is responsible for the daily operation of 
the metals and inorganic laboratory areas. His primary responsibilities include 
operational, personnel, and organizational management. Other duties include creation and 
maintenance of standard operating procedures for both areas, method development, trouble 
shooting current and new equipment, and woridng with the Client Services group to ensure 
the production of high-quality data in the most efficient manner. 

PROFESSIONAL EXPERIENCE 

• EARTH TECH - Metals Chemist from 5/90 to 11/96, Later as TriMatrix 
Laboratories, Inc. from 11/96 to 2/97. Responsible for training aU new chemists and 
analysts, preparation of working standards, data backup of computers, computer repair, 
instmment maintenance and repair, method development, quality control cheeks on data, 
and preparation of samples for analysis in the metals lab using EPA methods for the 
grapliite fiimace, flame atomic absorption, mercury cold vapor, and inductively-coupled 
plasma. 

• Continental Bio-Laboratories - Lab Technidan from 5/84 to 5/90. Clinical analysis of 
biological diseases by a variety of methods including: 

Microbiology -setup, culture, and identification of organism by plate 
technique and by automated ID unit. 

Hematology -blood component analysis 
Urinalysis -microbial and morphologic analysis 
Virology -viral tissue culture 
Special Chemistry -blood gases, electrolytes, drug screen 
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3.7 APPROVED SIGNATORIES 

Designated laboratory staff members have been assigned the responsibility of validating 

laboratory documents on behalf of the laboratory organization. The general categories or 

documents that require a valid signature are presented below. 

3.7.1 Client/Invoice Reports 

All laboratory reports compiled and mailed contain at least one representative 

signamre validating the contents of the laboratory report. Approved signatures for 

the client/invoice report include the Laboratory Manager, Client Services 

Manager, Technical Director, Quality Assurance Manager, and the appropriate 

project chemist Only these individuals are approved to perform this signatory 

approval. 

3.7.2 Proposals, Price Quotations, and Laboratory Contracts 

Proposals or price quotations for laboratory services contain at least one 

representative signature which validates the pricing, terms and conditions of the 

quotation. At least one representative signature is required. Approved signatures 

for proposals and price quotations included the Laboratory Manager, Client 

Services Manager, project chemists and a sales or marketing representative. 

In conjunction with many proposals and quotations, the laboratory may decide to 

include the laboratory Professional Services Agreement (PSA) in conjunction with 

the quotation. The PSA can only be signed by the Laboratory Manager. 

Required signatures for laboratory contracts include the Laboratory Manager and 

a marketing representative. 

3.7.3 Quality Assurance Project Plans (QAPP) 

Quality Assurance Project Plans contain representative signatures of several 

responsible parties outside the laboratory. The only laboratory signature generally 
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found on a QAPP is that of the quality assurance supervisor. The QA Manager 

has designated QA/QC responsibilities that are fully documented in the QAPP 

documents. All QAPP are signed prior to submission to a governing body or 

client. 

The signatures on the QAPP ensure that all procedures, materials, quality control 

practices and project reports meet the pre-defined goals of the plan. 

3.7.4 Purchase Orders and Agreements 

Because the laboratory spends a significant portion of it's annual budget on 

supplies and equipment, guidelines have been established to document and control 

purchasing. 

Purchasing of general supplies are handled through a contracted vendor within the 

budgetary guidelines established for each laboratory area. 

For major purchases, such as equipment, service assessments, or building 

renovations in excess of $500.00, purchase orders or agreements must be 

approved by the Laboratory Manager or CEO. 

3.7.5 Binding Statements - Laboratory Certification Documents or Accreditation 

Certain certification or accreditation programs require the laboratory to provide 

items and statements regarding many details on the laboratories operations and 

staff. 

In some cases these statements must be presented to the certifying body 

accompanied by a binding signature of a corporate executive within TriMatrix . 

3.8 ACCREDITATION'S, CERTIFICATION'S, AND PROFICIENCY PROGRAMS 

3.8.1 Laboratory Certification - Federal, State and Industrial 
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3M Corporation 
Corporate Environmental Laboratory 
Chemical Analysis of Environmental Samples 

Dow Chemical Corporation 

o 
TriMatrix maintains Federal, State and Independent certifications and 

accreditation's and participates in analytical proficiency studies at the federal, 

state and industrial level. These programs include the following: 

3.8.1.1 Federal Programs 

USEPA - State of Michigan Water Supply Certification 

USEPA - Water Pollution Performance Evaluation Program 

USEPA - DMR-QA Performance Evaluation Program 

3.8.1.2 State Programs 

Lab I.D. 
Michigan Department of Public Health 0034 

Chemical Analysis of Potable Water 

Minnesota Department of Health 026-999-161 
Chemical Analysis of Environmental Samples 

North Dakota Department of Health/Consolidated Laboratories R-095 
Chemical Analysis of Environmental Samples 

Wisconsin Department of Natural resources 000472650 
Chemical Analysis of Environmental Samples 

Horida Department of Environmental Protection 950066 
Chemical Analysis of Environmental Samples 

Pennsylvania Department of Environmental Protection 68-534 
Chemical Analysis of Environmental Samples 

3.8.1.3 Industrial Programs 

Allied Signal 
Corporate Environmental Laboratory 
Chemical Analysis of Environmental Samples 

a 
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Coiporate Environmental Division 
Chemical Analysis of Non-Potable Water 

E.I. Dupont 
Environmental Services Division 
Chemical Analysis of Environmental Samples 

Ford Motor Corporation 
Environmental Quality Office 
National Contract Laboratory program 

Monsanto Corporation 
Chemical Analysis of Environmental Samples 

Occidental Chemical Corporation 
Chemical Analysis of Environmental Samples 

General Electric Coiporation 
CPA Laboratory Program 
Chemical Analysis of Environmental Samples 

3.8.2 Method/Analyst Certification 

AH methods of analysis utilized by TriMatrix are certified or validated prior to 

their use, whether newly employed or as a replacement for a current methodology. 

Method certification is analogous with analyst certification, and essentially 

requires the same steps in order to establish detection limits, reporting limits, and 

criteria for control limits. 

Certifications are performed in three distinct categories; 

1). When the analytical method specifies how the analyst and method are 

certified. 

2). In the absence of metliod certification instructions in the test method. 

3). In the absence of analyst certification instructions in the test method. 

All certifications are documented, reviewed, and validated in each analyst's 

employee file in accordance to the procedures outlined in the TriMatrix SOP for 

analyst training. 
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Metliod/analyst certifications for the TriMatrix laboratory are divided into two 

distinct categories: method specific and non-method specific. 

3.8.2.1 Method/Analyst Certirication - Method Specified Criteria 

Method and analyst certifications for most USEPA organic methods 

are performed as outlined in each of the analytical methods. All 

certifications are documented, reviewed, and validated in each 

analyst's employee file. An example of this certification record is 

presented in Figure 6. 

In conjunction to this procedure, a Method Detection Limit (MDL) 

study is performed in accordance with 40 CFR; Part 16; Appendix B. 

Results of each study are reviewed by the appropriate Laboratory 

Area Manager and the QA department All MDL studies are 

performed on reagent water and updated annually or whenever major 

changes are made in an analytical procedure. 

3.8.2.2 Method/Analyst Certification - No Method Specified Criteria 

All methods used by TriMatrix which were not developed by 

TriMatrix and for which there is not an EPA or compendia 

certification requirement will be certified according to the steps below. 

Method Certification is contiguous with the certification of the analyst 

and requires essentially the same analytical program. Method 

certification is necessary in order to establish detection limits, method 

application limits, and criteria for control limits. In most cases 

detection limits and recoveries stated in a method are obtained under 

ideal conditions and do not reflect real world solutions, i.e. silty well 

water and industrial effluent versus a drinking water supply. Method 

certification falls into two categories: 1) Methods being employed for 

the first time and 2) Methods which are to replace currently certified 

methods (replacement methods). In either case, analysis of client 

sample may not proceed until certification has occurred. 
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A). Linear Range 

Tlie first step in certifying a method is to establish the linear range (operating 

range) of the method. A method may be used only over the range in which it is 

linear. Some methods do not have linear ranges but curves from which results are 

calculated. For the moment we will ignore methods with curves. A linear range 

must be established independent of the method data since instruments can effect 

the range. Standards and multiple detections wLU be used for establishing the 

linear range. For example, a range of 1 to 1000 has 3 decades (3 orders of 

magnitude). Therefore, a range of 1 to 1000 requires 11 levels of test standards 

(.5, 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000). Notice that each decade follows the 

0.5x to lOx rule, i.e. the area 10 to 100 is covered by 5, 10, 20, 50 and 100. The 

range to be attempted is dependent on the method, the instmment and the area 

manager's recommendation. If the responses show linearity, the range has been 

established. If, however, a curve develops or there appear to be two linear ranges, 

the standards must be repeated including additional levels to verify the status of 

the questionable area. 
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Example Certification Record 

TARGET AMT 
SPK 

ug/l 

#1 
AMT 
END 
ug/l 

#2 
AMT 
END 
ug/l 

#3 
AMT 
END 
ug/l 

#4 
AMT 
END 
ug/l 

AVG 
REC 

ug/I 

TABLE 6 
RECOVERY 

RANGE 
in ug/l 

PASS/ 
EAIL 
REC 

STD 
DEV 

STD 
DEV 

LIMIT 

STD 
DEV 

PASS/ 
EAIL 

OVERALL 
PASS/EAIL 

Benzene 20.0 19.39 19.76 19.34 19.36 19.46 15.2 -26.0 PASS 0.20 6.9 PASS 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroe thane 

2-Chloroethyl Vinyl Ether 
Chloroform 

20.0 20.21 20.25 20.49 20.2 20.29 10.1 -28.0 PASS 0.14 6.4 PASS 
20.0 21.11 20.01 21.17 20.67 20.74 11.4-31.1 PASS 0.54 5.4 PASS 
20.0 15.39 16.44 15.04 15.7 15.64 0.0-41.2 PASS 0.60 17.9 PASS 
20.0 19.11 19.35 18.66 18.22 18.84 17.2 -23.5 PASS 0.50 5.2 PASS 
20.0 19.14 19.49 19.36 19.01 19.25 16.4 -27.4 PASS 0.22 6.3 PASS 
20.0 18.19 19.01 17.71 16.86 17.94 8.4 -40.4 PASS 0.90 11.4 PASS 
20.0 20.62 20.98 20.76 20.88 20.81 0.0 -50.4 PASS 0.16 25.9 PASS 
20.0 20.54 21.28 20.52 20.01 20.59 13.7 -24.2 PASS 0.52 6.1 PASS 

Chloromethane 20.0 17.43 18.13 16.9 16.41 17.22 0.0-45.9 PASS 0.74 19.8 PASS 
Dihromochloromethane 20.0 20.24 19.68 20.33 20.27 20.13 13.8 -26.6 PASS 0.30 6.1 PASS 
Dichlorohenzene,l>2-
Dichlorohenzene,l>3-

20.0 19.68 20.1 19.86 19.55 19.80 11.8 -34.7 PASS 0.24 7.1 PASS 
20.0 19.12 19.63 19.55 19.28 19.40 17.0 -28.8 PASS 0.24 5.5 PASS 

Dichlorohenzene,l)4-
Dichloroethane,l,l-
Dichloroethane,l,2-
Dichloroethylene, (trans)-l,2-
Dichloroethylene,l>l-
Dichloropropane,! )2-
Dichloropropylene, (cis)-l,3-

20.0 19.12 19.93 19.28 19.05 19.35 11.8 -34.7 PASS 0.40 7.1 PASS 
20.0 19.86 22.67 18.57 20.2 20.33 14.2 -28.5 PASS 1.71 5.1 PASS 
20.0 22.31 22.46 22.32 22.49 22.40 14.3 -27.4 PASS 0.09 6.0 PASS 
20.0 20.18 20.12 18.75 18.69 19.44 13.6 -28.5 PASS 0.83 5.7 PASS 
20.0 19.44 20.63 18.57 18.09 19.18 3.7 -42.3 PASS 1.12 9.1 PASS 
20.0 20.92 20.92 20.94 20.64 20.86 3.8 -36.2 PASS 0.14 13.8 PASS 
20.0 20.58 20.84 20.98 20.39 20.70 1.0 -39.0 PASS 0.26 15.8 PASS 

Dichloropropylene, (trans)-l,3- 20.0 21.15 21.2 21.76 20;92 21.26 7.6 -32.4 PASS 0.36 10.4 PASS 
Ethylhenzene 20.0 19.4 19.96 19.39 18.82 19.39 17.4 -26.7 PASS 0.47 7.5 PASS 

Figure 6 
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B). Working Curves 

Some methods operate from a curve response, i.e. sodium by emission 

spectroscopy. The method will indicate the working curve wliich must be verified. 

The method with woricing curves requires a full curve each time an analysis is to 

be performed. 

C). The Generation of the Method Detection Limit 

The method detection limit (MDL) is defined as the minimum concentration of a 

substance that can be identified, measured and reported with 99% confidence that 

the analyte concentration is greater than zero and determined from analysis of a 

sample in a given matrix containing analyte. 

Scope And Application 

This procedure is designed for applicability in a wide variety of sample types 

ranging from reagent (blank) water containing analyte to wastewater containing 

analyte. Tlie MDL for an analytical procedure may vary as a function of sample 

type. The procedure requires a complete , specific and well defined analytical 

method. It is essential that all sample processing steps of tlie analytical method be 

included in the detennination of the method detection limit. 

The MDL obtained by this procedure is used to judge the significance of single 

measurement of a future sample. 

The MDL procedure was designed for applicability in a broad variety of physical 

and chemical methods. To accomplish this, the procedure was made device or 

instrument independent. 

D). Procedure 

1. Make an estimate of the detection limit using one of the following: 

• The concentration value that corresponds to an instrument 

signal/noise ratio in the range of 2.5 to 5. If the criteria for 

qualitative identification of the analyte is based upon pattern 
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recognition techniques such as PCB analysis, the least abundant 

signal necessary to achieve identification must be considered in 

making the estimate. 

• The concentration value that corresponds to three times the 

standard deviation of replicate instrumental measurements for the 

analyte in reagent water. 

• The concentration value that corresponds to the region of the 

standard curve where there is a significant change in sensitivity at 

low analyte concentrations i.e. a break in the slope of the standard 

curve. 

• The concentration value that corresponds to known instrumental 

limitations. 

It is recognized that the experience of the analyst is important to this 

process. However, the analyst must include the above considerations in 

the estimate of the detection limit. 

2. Prepare reagent (blank) water that is as free of analyte as possible. 

Reagent or interference finee water is defined as a water sample in which 

analyte and interfering concentrations are not detected at the method 

detection limit of each analyte of interest. Interferences are defined as 

systematic errors in the measured analytical signal of an established 

procedure caused by the presence of interfering species (interferent). The 

interferent concentration is presupposed to be noimally distributed in 

representative samples of a given matrix. 

3. - If the MDL is to be determined in reagent water (blank) prepare a 

laboratory standard (analyte in reagent water) at a concentration which is 

at least equal to or in the same concentration range as the estimated MDL 

(Recorrunend between 1 and 5 times the estimated MDL) proceed to Step 

4. 
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- If the MDL is to be determined in another sample matrix, analyze the 

sample. If the measured level of the analyte is in the recommended range 

of one to five times the estimated MDL proceed to Step 4. 

If the measured level of analyte is less than five times the estimated MDL, 

add a known amount of analyte to bring the concentration of analyte to 

between one and five times the MDL in the case where an interference is 

co-analyzed with the analyte. 

If the measured level of analyte is greater than five times the estimated 

MDL there are two options: 

- Obtain another sample of lower level of analyte in same matrix if possible. 

- The sample may be used "as is" for determining the MDL if the analyte 

level does not exceed 10 times the MDL of the analyte in reagent water. 

Tiie variance of the analytical method changes when the analyte 

concentration increases above the MDL, hence the MDL determined under 

these circumstances may not truly reflect method variance at lower 

analyte concentrations. 

4. - Take a minimum of seven aliquots of the sample to be used to calculate 

the MDL and process each through the entire analytical method. Make aU 

computations according to the defined method with fmal results in tlie 

method reporting units. If blank measurements are required to calculate 

the measured level of analyte, obtain separate blank measurements for 

each sample aliquot analyzed. The average blank measurement is 

subtracted from the respective sample measurements. 

- It may be economically and technically desirable to evaluate the estimated 

MDL before proceeding with analysis of seven aliquots as described 

above. This wiU: (1) prevent repeating this entire procedure when the 

costs of analyses are high and (2) insure that the procedure is being 

conducted at the correct concentration. It is quite possible that an 

incorrect MDL can be calculated from data obtained at many times the 

real MDL even though the background concentration of analyte is less 
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than five times the estimated MDL. To insure tliat tlie estimate of tlie 

MDL is a good estimate, it is necessary to determine that a lower 

concentration of analyte will not result in a significantly lower MDL. 

Take two aliquots of the sample to be used to calculate the MDL and 

process each through the entire method, including blank measurements as 

described in section d above. Evaluate these data; 

- If these measurements indicate the sample is in the desirable range for 

determining the MDL, take five additional aliquots and proceed. Use aU 

seven measurements to calculate the MDL. 

- If these measurements indicate the sample is not in the correct range, re-

estimate the MDL, obtain new sample as in section d above and repeat 

steps listed. 

5. Calculate the variance (S^) and standard deviation (S) of the replicate 

measurements, as follows: 

s2 = J- [ Scx,)^. (2 x,)2/n] 
n-l 

where the XI; i = 1 to n are the analytical results in the final method 

reporting units obtained finom the n sample aliquots and I refers to the 

sum of the X values from i = 1 to n. 

6. - Compute the MDL as follows: 

MDL = t(n-l, l-d = 0.99) (S) 

where: 

MDL - the method detection 

t(n-i,i.d = .99) = the students' t value appropriate for a 99% confidence 

level and a standard deviation estimate with n-1 degrees of freedom. See 

Table. 
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S = standard deviation of the replicate analyses. 

- The 95% confidence limits for the MDL derived in step f are computed 

according to the following equations derived from percentiles of tlie clti 

square over degrees of freedom distribution (X2/df) and calculated as 

follows: 

MDLjci = 0.64 MDL 

MDLucl = 2.20 MDL 

where MDLjd and MDLyd are the lower and upper 95% confidence 

limits respectively based on seven aliquots. 

7. Optional iterative procedure to verify the reasonableness of the estimated 

MDL and calculated MDL of subsequent MDL determinations. 

- If this is the initial attempt to compute MDL based on the estimated MDL 

in step 3, take the MDL as calculated in step 6, spike in the matrix at the 

calculated MDL and proceed through the procedure starting with step 4. 

- If the current MDL determination is an iteration of the MDL procedure 

for which the spiking level does not permit qualitative identification, 

report the MDL as that concentration between the current spike level and 

the previous spike level which allows qualitative identification. 

- If the current MDL determination is an iteration of the MDL procedure 

and the spiking level allows qualitative identification, use S2 from the 

current MDL calculation and S2 from the previous MDL calculation to 

compute the F ratio. 

ifs2A/s2B<3.05 

then compute the pooled standard deviation by the following equation: 

^ , . 6S2A + 6S2B^ , 
S-pooled = [ ] 1/2 
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if S^A/S^B >3.05, respike at the last calculated MDL and process the 

samples through the procedure starting with step 4. 

- Use the S-pooled as calculated in step 6 to compute the final MDL 

according to the following equation: 

MDL = 2.681 (S-pooled) 

where 2.681 is equal to t(12,l-a = .99) 

- The 95% confidence limits for MDL derived in step 6 are computed 

according to the following equations derived from percentiles of the chi 

squared over degrees of freedom distribution. 

MDLici = 0.72 MDL 

MDLuci = 1.65 MDL 

where ^^l ^cl •"'e the lower and upper 95% confidence limits 

respectively based on 14 aliquots. 

E). REPORTING 

The analytical method used must be specifically identified by number or title and 

the MDL for each analyte expressed in the appropriate method reporting units; if 

the analytical method permits options which affect the method detection limit, 

these conditions must be specified with the MDL value. The sample matrix used 

to determine the MDL must also be identified with the MDL value. Report the 

mean analyte level with the MDL if a laboratory standard or a sample that 

contained a known amount of analyte was used for this determination. Report the 

mean recovery, and indicate if the MDL determination was iterated. 

If the level of the analyte in the sample matrix exceeds 10 times the MDL of the 

analyte in reagent water, do not report a value for the MDL. 

a 

k;^projec^sop^<^am\qaInl997V^am3gr.lO 3-60 10/97 



TriMatrix 
Laboratories, Inc. 

Quality Assurance Manual 

REFERENCE 

40 CFR Part 136 Appendix B, USEPA. 

Table of Students' t Values at the 99 Percent Confidence Level 

Number of 
Replicates 

Degrees of Freedom 
(n-1) 

Students' 
t Value 

7 6 3.143 
8 7 2.998 
9 8 2.896 
10 9 2.821 
11 10 2.764 
16 15 2.602 
21 20 2.528 
26 25 2.485 
31 30 2.457 
61 60 2.390 

2.326 

F). Laboratory Fortified Blanks (LFB) 

Laboratory Fortified Blanks spikes will be carried out over 2 separate days at the 

specified levels including blanks and calibration standards. The data obtained at 

the 2x or 5x level (for each certified range) wiU be used to develop an estimated 

mean and standard deviation for initial control charts. Once this data has been 

generated and approved by the QA Manager, the method has preliminary 

certification and is ready for application to real world samples. These control 

limits will be updated with every batch of samples until 30 numbers have been 

developed to establish reliable control limits. After the initial 30 data points, 

updated control limits will be generated at a specified time period (currently 

quarterly). 

3.8.2.3 Analyst Certification Criteria - Non Method Specific 

(In the Absence of Analyst Certification Instructions in the Test 

Method) 
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Non-Metliod specific certificanons are performed in accordance to tlie 

procedures developed by TriMatrix. This process involves the 

analysis of four standard solutions. Calculate the mean and standard 

deviation (s) and compare viith method specifications. If accuracy 

and precision are outside method specifications, trouble-shoot the 

procedure and repeat the analysis of four replicates. When method 

accuracy and precision information is not available, results of the 4 

determinations are evaluated against either laboratory established 

windows or a 70-130% accuracy and <20% RPD precision window. 

Final review and approval is performed by the Laboratory Area 

Manager and the QA Manager. 

In conjunction to this procedure, a Method Detection Limit (MDL) 

study is performed in accordance to 40 CFR; Part 16; Appendix B. 

Results of each study are reviewed by the appropriate lab area 

supervisor and the QA Supervisor. AU MDL studies are perfonned 

on reagent-grade water and updated annually. 

3.8.3 Training 

The proper training of laboratory personnel is an essential part of the overall 

development of staff capabilities. The documentation of these training procedures 

will not only provide a record of training activities completed, but will also serve 

as a guideline for the continual development of staff capabilities. This record will 

also be useful in the guiding of retraining. 

All training documents are contained in a personnel training file, and are under 

direct management of the Quality Assurance Manager. 

The personnel training file is a compendium of documents related to the 

development of each laboratory employee. Contained within this file are all in-

house training documents, copies of academic transcripts or degrees, job 

descriptions, resumes, external training program certificates, safety training 
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records and any other materials directly related to an individual employees 

analytical capabilities. 

3.8.3.1 Initiation of Training Documents 

All laboratory staff members have a set of training documents 

provided on the date of hire. These documents are developed and 

maintained throughout the entire employment period. All documents 

are initiated by the Quality Assurance Manager. AH training 

documents are presented in the attached Appendix A. 

General information located on Page 1 of the personnel training 

records are initiated and maintained by the Laboratory QA Manager. 

This information includes: employee name, initial laboratory position, 

employee number, date of hire, laboratory area and a detail 

description of initial primary responsibilities. (See example in 

Appendix A). 

Position changes are also recorded on page 1 of the personnel training 

record. Position changes are generally limited to the movement of 

personnel from one lab to anotlier, or one area of interest to another 

within the same lab area, (i.e., GC/MS volatiles to GC/MS semi-

volatiles). 

3.8.3.2 General Training 

General training requirements include the following: laboratory 

introduction and waUc-through, company benefits review, safety and 

chemical hygiene plan, safety exam, safety walk/safety equipment 

review computer network/eMail and review and initial training of the 

Laboratory Information Management System (LIMS). 

The computer network and LIMS review requires initialization 

process whereby tlie new user is added to both systems and assigned 
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network passwords and codes. The laboratory computing staff 

perform the network assignments. 

3.8.3.3 Training-Quality Assurance 

- Quality Assurance training includes all items depicted on Page 3 of 

the attached example. Each item listed will be discussed in detail. 

- Presented to each trainee: Completed benchsheets from their newly 

assigned lab area, QA memo on QC type descriptions, copy(s) of 

completed stock standard records, copies of instmment maintenance 

log sheets, analyst notebook record keeping guidelines and all 

published Quality Assurance operational memorandums. Area 

specific forms and procedures wiU also be discussed and presented at 

this time. Examples of the presented items can be found in Appendix 

A. 

3.8.3.4 Training-Laboratory Specific 

- Laboratory Specific training is generally performed in the employee's 

newly assigned laboratory area and will cover the following items: 

introduction to apparatus and equipment, a description and 

demonstration of paperwork flow, including LIMS paperwork and 

reporting requirements, a review of the standard formats that are used 

for the writing of laboratory SOPs scheduled for use by the trainee. 

Training of each method will include: a complete understanding of 

the SOP, equipment, documentation and QA objectives for a 

procedure. Once the analyst has a complete understanding of all 

aspects of the procedure, both the trainee and trainer will document 

the completion. 

o 

o 
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3.8.3.5 Training-Analyst Certification 

Analyst/Method certifications will be performed in accordance to 

method specific or QA manual protocols. The protocol depicted in 

the QA manual should only be used in the absence of a method 

specific procedure. 

3.8.3.6 Quality Assurance 

- Quality Assurance activities involved in the training process are an 

important part of analyst training. These activities include: proper 

documentation of aU training events as displayed in the attached 

example, maintenance of the training document to keep it current, and 

most important, adherence to the Quality Assurance procedures and 

directives as presented in the method protocols. 

3.8.3.7 Responsibilities 

- Responsibilities for the training process are defined in tlie following 

Table 1. 
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TABLE 1 

PERSONNEL TRAINING RECORD 

TRAINING RESPONSIBILITIES 

Training Activitv/Event Person/Dept. Respoasihle 

Initiation of Training Records 

Description of Primary Responsibilities 

Laboratory Introduction/Walk-Tlirough 

Company Benefits Review 

Safety-Chemical Hygiene Plans 

Safety Exam (implementation & review) 

Safety Walk/Safety Equipment Review 

Computer Network/E-Mail 

Laboratory Infonnation Management System (LIMS) 

QA Manual Review 

General QA Objectives 

Benchsheets/Control Windows/Qualifications 

Chemical Inventory Program 

Stock Standard Record Procedures 

lastrument Maintenance Logs 

Instmment Run Logs 

Analyst Notebook & Procedures 

Data Recording & Changes 

QA Operational Memorandums 

Data Review & Documentation 

Introduction to Apparatus & Equipment 

Paperwoik Flow-LIMS Training 

SOP Review-General Format 

SOP Review-Metliod Specific 

Analyst Certifications 

Quality Assurance Group Rep. 

Lab Area Manager 

Lab Area Manager/Group Leader 

Human Resources 

Safety Coordinator 

Safety Coordinator 

Safety Coordinator 

Laboratory Computer Group Rep. 

Laboratory Computer Group Rep. 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Manager 

Quality Assurance Group Rep. 

Lab Area Manager/Group Leader 

Lab Area Manager/Group Leader 

Lab Area Manager/Group Leader 

Lab Area Manager/Group Leader 

Lab Area Manager/Group Leader 

Lab Area Manager/Group Leader 

o 

o 
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3,8.3.8 Continuing Training and Education 

TriMatrix is committed to education and training on a continuing 

basis for employees of tlie laboratory division. Among the various 

ways in which continuing training occurs are: 

seminars 

cross-training for additional job responsibilities 

- retraining 

method and technology updates 

3.8.4 Annual Recertification of Analysts 

Recertification for all analysts is performed on an annual basis. Tliis process is 

performed by means of two steps: Tlie first involves tlie generation of a LIMS 

report that displays LCS recoveries for a specified period which compares each 

recovery to the current LIMS generated laboratory established control windows. 

This report is reviewed and validated by the appropriate Laboratory Area 

Manager and tlie QA Manager. All records are tlien filed in the employee's 

personnel file. An example of this document is presented in Figure 7. The second 

step of tlie recertification process involves a review of the analytical methods and 

laboratory SOPs for all test performed by an analyst with their Laboratory Area 

Manager or designate. Each method review is documented and placed in die 

employee's personnel file. 
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9 
05-SEP-97 TRIHATRIX LABORATORIES, INC. 

ANALYST CERTIFICATION SUTinARY REPORT 

Analyst: Gretchen Housekeeper 
iraffleter: BOD, Carboneceous (5-Day) Para 

nethod: Biochemical Oxygen Demand 
Reference Citation: USEPA-405.1 

Application: UATEK 
Dates Surveyed: Ol-JAN-1997 to 31-I1AR-1997 

LCS Control Limits: louier: 84 upper: 124 

Date of Percent 
Analysis Recovery 

27-nAR-97 105 
26-nAR-97 107 
20-nAR-97 102 
19-nAR-?7 106 
13-nAR-77 100 
12-nAR-97 113 
06-nAR-97 115 
05-nAR-97 111 
26-FEB-97 108 
20-FEB-97 100 
19-FEB-97 97 
14-FEB-97 104 
12-FEB-97 106 
06-FEB-97 108 
OS-FEB-97 104 
30-JAN-97 99 
29-JAN-97 106 
23-JAN-97 97 
22-JAN-97 111 
16-JAN-97 104 
15-JAN-97 104 
lO-JAN-97 112 
09-JAN-97 88 
08-JAN-97 90 
02-JAN-97 106 

Total Number of Data Points = 25 Average Recovery = 104.12 

Revieoed By 

Area Supervisor: QA/QC Supervisor: 

Figure 7 3 
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3.9 LABORATORY SCOPE OF SERVICES 

3.9.1 Method and Matrix Capabilities/Analytical Methodologies 

Matrix Capabilities 

Common matrices tested include surface water, wastewater, soil, groundwater, 

solid wastes, and sludges. In addition, analyses have been performed on fish, 

biota, and air samples on a project basis. 

Analytical Methodologies 

TriMatrix uses written standard operating procedures (SOPs) which are derived 

from tlie current revision of metltods specified by the United States Environmental 

Protection Agency, other federal and state agencies, and professional compendia 

as listed below: 

"Test Metliods for Evaluating Solid Wastes" (SW-846) Office of Solid Waste and 

Emergency Response, U.S. EPA. 

Current EPA Contract Laboratory Program (CLP) Protocols for the Analysis of 

Organic and Inorganic Hazardous Substances. 

"Methods for Organic Chemical Analysis of Municipal and Industrial 

Wastewater," EPA-600/4-82-057. 

"Guidelines Establisliing Test Procedures for the Analysis of Pollutants Under the 

Clean Water Act," 40 CFR, Part 136. 

"Methods for the Determination of Organic Compounds in Finished Drinking 

Water and Raw Source Water," USEPA, EMSL-Cincinnati. 

"Annual Book of ASTM Standard," Volumes 11.01 and 11.02, ASTM, 

Piiiladelpliia, PA. 
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"Techniques of Water Resources Investigations of tlie United States Geological 

Survey, Book 5, Laboratory Analysis," USGS, Wasliington, D.C. 

"Standard Methods for the Examination of Water and Wastewater," APHA, 

AWWA, WPCF, Washington, DC. 

"Official Methods of Analysis," AGAC, Arlington, VA. 

"Methods for Chemical Analysis of Water and Wastes," EPA-6(X)/4-79-020. 

HAZWRAP; Hazardous Waste Remedial Action Program; U.S. Department of 

Energy, Oak Ridge, TN Operations Office. 

3.9.2 Detection Limits 

Tlie process of quantifying an analyte in an environmental matrix using specific 

analytical methods must use detection limits as points of reference. The three 

regions of analyte signal as generated by an instmment are separated by detection 

limits as described below. 

3.9.2.1 Instrument Detection Limit - IDL 

The IDL separates the region of no analyte detection from the region 

of signal detection. The IDL is defined as tlie smallest signal above 

background noise that an instmment can detect reliably. The IDL is 

measured by analyzing replicate standard solutions using reagent 

grade water as the test matrix. Seven consecutive measurements of 

standards are performed at 3-5 times tlie required detection limit 

concentrations on three non-consecutive days. IDL is determined by 

multiplying by tliree the average of tlie standard deviations of tlie 

measured values. Tlie IDL will vary from one instmment to anotlier 

and should not be used as a reportable detection limit (Figure 8). 

Determine the IDL once per year for trace metals. 
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3.9.2.2 Method Detection Limit - MDL 

The MDL separates tlie region of signal detection from the region of 

qualitative (semi-quantitative) determination (Figure 8). The MDL is 

defined as tlie minimum concentration of a substance that can be 

qualitatively measured and reported witlt 99% confidence tliat die 

analyte concentration is greater tlian zero. The MDL also can be 

described as the minimum concentration of an analyte tliat tlie method 

can detect in a blank or sample matrix. Tlie MDL is generated by 

analyzing a low concentration of an analyte, usually at one to five 

times the expected MDL, in reagent grade water. The analysis is 

performed seven times, and the MDL is calculated by multiplying the 

standard deviation times the student "t" value at the 99% confidence 

level. Determine the MDL once per year for each analyte. 

3.9.2.3 Reporting Detection Limit - RDL 

Tlie RDL separates the region of qualitative (semi-quantitative) 

detennination from the region of quantitative determination. Tlie 

RDL is defined as the minimum concentration of an analyte tliat can 

be reliably detected witliin specified limits of precision and accuracy 

during normal laboratory operating conditions. Tlie RDL for an 

analyte is tlie MDL multiplied by a factor which varies, depending on 

tlie test matrix. A factor of tliree to five is frequently used. (Figure 

8). 
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Figure 8 
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3.9.3 Procedures for Accepting New Work/Tests 

3.9.3.1 New Test Requests 

Client Services will forward a request for new analyses to the methods 

development group within each laboratory area where the request will 

be fonnally processed. Evaluation of the request will include the 

suitability of the analyte for quantitation, availability of existing test 

methods, instrumentation, standard materials, etc. The area manager, 

technical director, and/or group leader will provide a prompt response 

to client services to ensure that client needs can be addressed. 

All newly developed methods are reviewed by the laboratory 

Technical Director and must comply with all requirements outlined in 

sections 3.8.2.1 and 3.8.2.2 of this manual. 

3.9.3.2 Method Development and Approval 

A brief summary of Development Steps is as foUows: 

The linearity of analytical response must be demonstrated in the range 

of interest to the client. For organics, the suitability of a compound 

for chromatography must be determined. If extraction must be 

performed, the efficiency of that process for a given analyte must be 

demonstrated. Instrument detection limits (IDLs) must be arrived at, 

and method detection limit (MDL) studies must be performed. A 

check for interferences from other analytes must be done. Finally, 

formal approval must be obtained by laboratory management and by 

regulatory agencies involved. 

3.10 LABORATORY FACILITIES, EQUIPMENT AND SUPPLIES 

3.10.1 Physical Plant 
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3,10.1.1 Laboratory Demographics 

The TriMatrix Grand Rapids laboratory is located at 5555 Glenwood 

Hills Parkway, SE, Grand Rapids, Michigan. The laboratory was 

constructed in 1988 and was designed to accommodate the strict 

analytical testing requirements in today's marketplace. 

The 12,900 square foot facility was designed by the TriMatrix 

laboratory staff in correlation with our own design architects (Figure 

9). Special attention was paid to sample preparation areas and in the 

segregation of non-compatible areas such as GC/MS semi-volatiles 

and volatile organics. A breakdown of each general area of analysis 

and the space allocated is as follows: 

Analysis Space Allotted, Ft^ 

Wet Chemistry/Microbiology Approx. 2000 

Atomic Absorption/Emission Approx. 2000 

Volatile Organics Approx. 2400 

Semi-Volatile Organics Approx. 1500 

Sample Processing & Storage Approx. 1500 

Administrative Offices Approx. 2500 

Organic Pretreatment Approx. 1000 

Sample storage areas include a large walk-in cooler with satellite 

commercial storage refrigerators for the segregation of volatile 

organic samples. 

Managers, Group Leaders, Chemists, Project Chemists and the 

General Staff utilize quiet office areas for data reporting, validation 

and reporting. 

The TriMatrix laboratory is equipped with a complete Laboratory 

Information Management System (LIMS) which was specially 
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developed in-house to accommodate the specific needs of the 

laboratory and our clients. 

Under the direction of the Laboratory Manager, TriMatrix is 

organized into the following operating areas and support services. 

Administrative and Management Operations 

Laboratory Administration 

Client Services 

Marketing/Sales 

Project Management 

Health and Safety 

Quality Assurance 

Computer Services 

Analytical Operations 

Inorganic Laboratory 

Metals Laboratory 

Non-Metals 

Organic Laboratory 

Volatile Organic Laboratory 

Semi-Volatile Organic Laboratory 

Organic Extraction Laboratory 

(Refer to Section 3.3.7 for Laboratory Organization Chart) 

3.10.1.2 Reagent Water Systems 

The TriMatrix Grand Rapids Laboratory utilizes a series of water 

treatment systems to obtain botli ASTM Type I and Type II quality 

water. 
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The system begins with a supply line from the Grand Rapids Potable 

Water Distribution System. This source water is then passed through 

an activated carbon bed filter (to remove residual chlorine) softened 

prior to introduction to a reverse osmosis (RO) system. The RO 

process removes approximately 90% of the dissolved constituents. 

After the RO process, the treated water is stored in a 120 gallon 

storage tank. This capacity tank provides an ample supply of water 

for a full day of laboratory operations. The RO water is then 

distributed to the laboratory through a mechanical pump through two 

mixed bed deionizing canisters. This supply now meets the 

requirements of ASTM Type II, and is utilized for glassware cleaning 

and as a feed water to a variety of polishing systems. 

The polishing systems in place are comprised of several distillation 

units and a Milli-Q 4 Bowl System. Distilled RO-Deionized water is 

used primarily for BOD and metals analyses. MLU-Q water, which is 

equivalent to an ASTM Type I designation is used primarily for the 

preparation of standard solutions and reagents. 

Each water system is monitored on a daily basis, checked against pre

defined acceptance criteria and recorded for documentation purposes. 

Responsibility for monitoring the TriMatrix reagent water systems 

distributed between each laboratory area, is coordinated through the 

Quality Assurance Manager. 

3.10.1.3 Glassware 

For an analysis, glassware is selected which will provide the accuracy 

for that particular analytical procedure. TriMatrix purchases pipets, 

burets, and volumetric flasks, usually Class A, to meet the required 

accuracy. A standard operating procedure for cleaning glassware for 

each type of analysis is followed Qeaning of glassware is perfomaed 

according to the analysis being conducted, and the sample matrix 
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involved, but certain general rules do apply. Use hot water to wash 

water-soluble substances. Use detergent, dichromate solution, organic 

solvent, nitric acid, or aqua regia to remove other materials according 

to the specific glassware cleaning procedures. Avoid using detergents 

on glassware to be used for phosphate determinations. Use ammonia-

free water for ammonia and kjeldahl nitrogen analyses. In all 

analyses, it is advisable to rinse glassware with tap water followed by 

deionized water immediately after use; matrix materials which are 

allowed to dry on glassware are more difficult to remove by washing. 

3.10.1.4 Compressed Air 

Compressed air must be finee of dirt, water, and oil. For compressed 

air purchased from vendors, specification shall be high purity grade 

(breathing air). For compressed air produced in the laboratory, use 

filters at the compressor to keep water from moving into the 

compressed air delivery system. For certain instruments, such as gas 

chromatographs and atomic absorption spectrophotometers, install 

filters at the instrument to remove oil from the compressed air supply. 

3.10.1.5 Ventilation Systems 

Each laboratory operating area has its own separate air-handling 

system. In addition, the organic area has separate systems for the 

volatiles and semi-volatiles instmment rooms. Positive pressure is 

maintained on the instrument rooms at ah times. The air-handling 

systems, which control heating, cooling and humidity, also maintain 

maximum cfim air tumover. 

3.10.1.6 Electrical Services 

The electrical system at the TriMatrix Laboratory was designed and 

instahed specificahy for use in a laboratory environment. Special 

attention was paid to instmment requirements and the isolation of 

k:Vroject\sop\qamViajiiI997Vjani3gr.lO 3-77 10/97 



TriMatrix 
Laboratories, Inc. 

Quality Assurance Manual 

separate lines for critical applications like GC, GC/MS, atomic 

absorption and automated analyzers. 

All laboratory benches, hoods and work areas were designed to 

accommodate a large number of laboratory applications, such as 

distillations, digestions and extractions. 

Surge-protection devices are in place for all laboratory computing 

equipment. The main Laboratory Information Management System is 

also protected by a programmable uninterrupted power supply (UPS) 

device. This UPS allows for a sequence shut-down of the LIMS 

system during a power failure. This sequenced shut-down provides 

excellent protection of the LIMS database during a power outage. 

3.10.1.7 Laboratory Layout (Diagram) 

Refer to Attached Floor Plan Figure 9 

o 

o 

o 
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3.10.2 Equipment Procurement 

For an environmental testing laboratory where trace analyses are routinely 

performed, certain specifications for laboratory equipment are critical to quality. 

Instrumentation, balances, glassware, water baths, etc. must have the accuracy 

required for particular analytical procedures. Tlie Laboratory Area Manager in 

conjunction with the Laboratory Manager and the Technical Director are 

responsible for determining the required specifications before equipment is 

procured. The analytical specifications are based on a detailed review of the test 

methods. 

3.10.3 Equipment Management/Maintenance/Inventory 

Adequacy of equipment for its intended purpose must be verified before use. A 

sufficient inventory of equipment is to be maintained so that testing delays are not 

incurred due to shortages. A stock count is kept on each item that automatically 

triggers a reorder point and avoids expensive express charges for rush orders. 

Service is performed on equipment on a scheduled basis. A stock of critical 

equipment spare parts which are known to wear out regularly are maintained. 

Maintenance log books are kept so that the maintenance requirements of each 

major equipment item can be determined over a time interval. 

A complete listing of Laboratory Equipment is presented in Appendix B of this 

manual. 

3.10.4 Chemical Procurement and Inventory 

3.10.4.1 Reagents, Solvents, and Gases 

The purchasing of reagents, solvents, and gases must be carefully 

controlled through the purchase order system so that a minimum 

quality level is maintained for these raw materials in the testing 

process. The Managers of each laboratory operating area along with 
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the Quality Assurance Manager will define tlie suitable grades of 

materials. The Area Manager, or his designate will verify upon 

receipt that the incoming materials meet requirements. Selected types 

of incoming reagents, solvents, and gases are assigned an 

identification number for traceability in laboratory testing records 

(Note: the manufacturer's lot number may be used if it meets the 

traceability requirements and is pre-printed on each container label.) 

Material certificates of analysis are to be provided by the vendor and 

stored in laboratory files. Each area manager, or his designate, is to 

oversee proper storage and removal of reagents, solvents, and gases 

when their shelf-life has expired. 

Reagents, solvents, and gases are available from vendors in a broad 

range of purity - from technical to ultrapure grade. The type of 

analysis, as well as the sensitivity and specificity of the method must 

be considered in choosing a grade of material. The analytical reagent 

(AR) grade is suitable for most inorganic analyses. Trace organic 

analyses frequently require a special ultrapure grade. AR grade is the 

minimum for reagents and solvents used in organic analysis. The 

absence of certain impurities is required for some GC detectors -

notably sulfur and phosphoms in the FID detector. Trace metals 

analyses including atomic emission and atomic absorption 

spectroscopy usually require spectro-quality reagents and solvents, 

although AR grade may be suitable in some cases. In sample cleanup 

procedures involving florisil, silica gel, and alumina as absorbents, 

these substances must be checked for interfering components when 

preactivated according to tlie analytical method. Compressed gases 

are available in various purities, usually expressed as a percent (e.g. 

99.999) along with a certificate of analysis showing the maximum 

contaminant level. Gases should be filtered in the laboratory delivery 

lines to remove moisture, oil, and other contaminants. Refer to the 

analytical methods and the instrument manufacturer's operating 

manual for gas purity requirements. In the use of aU reagents. 
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solvents, and gases tlie analyst must verify the purity requirements as 

well as the grade of the material on hand before beginning an analysis. 

Shelf life of chemicals purchased from vendors is based on the 

following guidelines (unless otherwise specified by the manufacturer 

or derived from other information): 

Inorganics 

Organics 

Liquids - 5 years 

Solids - 5 years 

Compressed Gases - 6 months 

Liquids - 2 years 

Solids - 5 years 

Compressed Gases - 6 months 

Ethers generally are to have an expiration date of 34 days 

due to the potential for peroxide formation. 

3.10.4.2 Certified Standards 

The purity and traceability of standards used in analytical processes is 

crucial to the quality of data being generated. Only high quality 

standards certified by established vendors are to be utilized. 

Calibration reference standards must be of the designated purity 

required for a particular analysis. Obtain primary reference standards 

and standard solutions from the National Institute of Standards and 

Technology (NIST), the USEPA Repository, or other high-quality 

commercial sources. 

Chemical reference standards obtained from established commercial 

vendors should be traceable to NIST. Maintain a log of all standards 

and reference solutions received from vendors. Identify the supplier, 

lot number, concentration, date received, and any dilution or 

preparation performed after receipt. Write the date received on the 
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standard container label. Each container of incoming standards is to 

be assigned an identification number for traceability in laboratory 

records (Note: tlie manufacturer's lot number may be used if it meets 

the traceability requirements and is pre-printed on each container 

label). 

Stock and working standards must have a label describing the 

compound name, concentration, date prepared, name of preparer, and 

expiration date. 

Validate all standards prior to use by checking the purity against a 

standard obtained from a different commercial source. Evaluate stock 

and woridng standards periodically for signs of deterioration (i.e., 

precipitates, change in color, change in concentration). 

During analytical operations, use standards fixim different vendors to 

cross-check each otlier. For example, perform an initial calibration 

witli a standard from one commercial source and the continuing 

calibration verification standard from a different vendor. 

In a situation where standard reference materials are not commercially 

available for an analysis, use compounds of certified high purity to 

prepare calibration standards and thoroughly document the procedure. 

Utilize a computer database to maintain records of standards, showing 

the information in the receiving log described above as well as 

expiration dates, stock and woridng standards prepared from a 

particular vendor shipment, and other pertinent information for 

traceability and reordering. 

Vendor expiration dates for purchased stock standards are not to be 

exceeded. Establish expiration dates for working standards based on 

guidelines in the analytical method, generally 6 months for woridng, 

and 1 year for stock standards. 
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4.0 QUALITY CONTROL 

4.1 DOCUMENT CONTROL AND MAINTENANCE 

4.1.1 Traceability of Measurements/Documentation Requirements 

The purpose of a properly designed and implemented documentation protocol is to 

assure that after the issuance of an analytical report, aU information presented can 

be fully traced back to its point of origin This documentation system must also 

provide for traceability of non-reported information that provides supporting value 

to the analytical test results. Hiese items include but are not limited to: stock 

standard records, test calibration records, data reduction and validation activities, 

sample custody, facilities monitoring and final data reporting. 

A more detailed review of the documentation procedure and traceability of 

information is presented below. 

4.1.2 Paperwork/Information Flow 

As displayed in Figure 11, the flow of documents is the same for general routine 

work as it is for samples under strict chain-of-custody (COC). The general axiom 

is that a COC procedure will fail without a pre-existing scheme of rigid 

documentation control available as a routine measure. The records trace can 

provide for the following: 

• Answers to questions of analytical integrity for results which have been reported 

for 2 days or 2 years. 

• Assistance in finding and solving random and systematic problems. 

• Assistance in preventing long term degradation of the analytical process. 

• Assistance in ensuring continuity of analytical effort despite personnel and 

mechanical changes. 
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The following subsections identifies and describes the procedures and any 

corresponding documents that are generated during the course of any 

project/submittal through the laboratory. 

4.1.2.1 Project Initiation 

All samples or sample groups which enter into the TriMatrix analytical 

process, must be accompanied by the appropriate documentation. This 

documentation is necessary to define the analytical goals and project 

objectives. These documents will include one of the following: for larger 

projects with federal or state oversight, a quality assurance project plan-

QAPjP is written; an TriMatrix laboratory project request form. In 

conjunction with a QAPjP or an TriMatrix Project Initiation Form, an 

inventory of required sample containers must be prepared for each 

sampling event This inventory is prepared on an TriMatrix master bottle 

packing list. Examples of the TriMatrix forms are presented in Figures 

12 and 13. 

The TriMatrix project request form is utilized for both the development of 

project objectives and in the creation of laboratory price quotations. 

The TriMatrix laboratory project initiation form is completed to assist ttie 

implementation of the project initiation step within the TriMatrix LIMS 

system. 

All projects initiated or developed within LIMS, are validated by means of 

a project report (see Figure 14). This report presents aU project 

information including tests requested, methods, custom fraction lists, 

-special reporting- limits and special-quality control limits if required. All 

information depicted on this report is validated by the appropriate project 

chemist prior to sample logia Modifications to project information can 

be accomplished after login through the project maintenance module in 

LIMS. Q 
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All documents created during the project initiation phase are maintained 

and archived to the client filing system. 

4.1.2.2 Sample Receipt/Examination 

Immediately upon receipt of a sample shipment or delivery group at the 

TriMatrix laboratory, the sample coordinator (SC) will examine flie 

shipping container to ascertain and document the condition of the samples. 

This examination is performed and documented on three different 

TriMatrix reports. These three reports are designed to communicate not 

only the conditions of the shipping containers during sample receipt, but 

also any problems associated with a particular sample delivery group. 

When aU samples from a sample delivery group have been removed fiom 

the shipping containers and examined against the external QC fonns, only 

then will the SC sign-off for receipt the laboratory. In many cases, COG 

form is presented to the sample courier for their record of sample delivery 

to the laboratory. 

The "Cooler Receipt Fonn" (see attached Figure 15, is utilized for all 

internal laboratory chain-of-custody projects as well as all projects 

requiring reporting levels of 4,5, or 6. 

The SC will perform a series of measurements to check and document 

each coolers temperature, and the pH of aU chemically preserved sample 

containers with the exception of solid matrices. Measurements performed 

during these steps are recorded on the TriMatrix '"Sample Preservation 

Log Form" (see attached example in Figure 16). 

The third form or the "Problem Submittal Report (see attached figure 17) 

is issued for all sample delivery groups that have cited deficiencies or non

conformance's from stated sample delivery, preservation or custody 

policies. 
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If a problem is encountered with a sample delivery group, an TriMatrix 

Nonconformance Report is issued with the problem submittal report to tire 

appropriate project chemist for corrective actions. 

The sample coordinator, having opened the shipping containers and 

examined all the samples, wiU next verify the existence of an initiated 

project within the TriMatrix LIMS system. In most cases, die 

representative project chemist will provide the sample coordinator with a 

"project report", detailing the project information including the tests 

required for all samples. Any discrepancies in the requested tests and the 

sample containers received is forwarded to the project chemist for 

corrective actions. 

o 

Q 
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PROJECT INFORMATION 
FORM 

REQUEST FOR: WORK QUOTATION 
TODAY'S DATE: / / 
DATE NEEDED: / / 

Client Information: 
1. Client Name: 
2. Project Nanie:(as it is to appear on the report):. 

3, TriMatrix Project Number: 
3a, TriMatrix Project Manager: TriMatrix Contact:_ 

TriMatrix Office: TriMatrix Office: 
Telephone Number: Telephone Number:. 
FAX Number: FAX Number: 

Project Information: 
1. Expected Date of Sampling: / / Bottles needed by: / / 

to be picked up by TriMatrix Personnel. 
to be shipped to: 

lb. Special Instructions for Sample bottle and cooler preparation: 

2. Project Frequency: 
One Time Event Weekly Event Semi-Annual Event 
Monthly Event Quarterly Event Annual Event 
Other - (Please explain): 

3. Projected date samples would arrive in the laboratory: / /_ 
4. Number of Samples: Matrix Type(s): 
4a. Parameters Required/Detection Limits are:(attach separate sheet if needed) 
Parameter (s) Detection Limit/units 

o 
Figure 12 
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4b. Special Methods Required and/or program (permit) requirements: 

5. Will there be any field blanks? YES NO 
(Please indicate in Section 4a (above) what parameters are to be analyzed.) 1 

6. Will there be any trip blanks needed? YES NO 
(Please indicate in Section 4a (above) what parameters are to be analyzed.) 

7. Potential Hazards associated with the samples are: . 
8. Has the client that any hazardous samples wiU be returned to them? 

YES NO 
9. Disposal of non-hazardous samples will take place thirty (30) days after the report mailing unless 
otherwise requested. The cost for storage past this time is $??.?? per sample. 
10. Is Strict Chain of Custody needed for this project? 

YES Please Specify special needs: 
NO (The laboratory will use its standard protocol.) 

11. Analytical turnaround required: 
Laboratory Standard (3 Weeks) Two (2) weeks 
One (1) week Other:(Specily) 

Reporting Information 
1. Please indicate below the type of Quality Control Reporting that you wiU need for your project: 

Level of QC Reporting Type of Information you will receive 

Level 1 Cover Letter, Invoice, Report and SDQ* 
Level 2 Level 1 + Batch Method Quahty Control Data 
Level 3 Level 2 + Matrix Specific Quality Control Data 
Level 4 Level 3+ Raw Data Package 
Level 5 Level 3 + CLP Forms Package 
Level 6 IRPIMS Electronic Deliverables Package 

*Statement of Data Qualifications Report 
2. Please indicate any special reporting format(s) that are needed for this project. 

3. Are disk deliverables needed? YES NO 
3a. If disk deliverables are needed, what type of format? (i.e.:Lotus, Excel, etc.) Please 
specify: 
4. Please indicate the report distribution of the final report: 
5. Other Information the laboratory needs: 

Please sign and date below and return to the appropriate project chemist for this project. 
Please keep a copy for your records. 

Project Manager: 

Date: ! ! 

Figure 12 
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Client: 
Project: 

Project Manager: 

Bottles Requested on;. 
Contact: 
Date Due to Client: 

Bottles will be Shipped / Picked Up 

If Shipped: Q Overnight Q 2nd Day Air 
• Other 

Ship Bottles to: 

G Standard 

Project No.:. 
Time Due: ~ 

• Best Way 

Frequency: Q One Time 
G Weekly 
G Monthly 

Prepare Bottles for: 

Months Q Jan G Feb 

G July G Aug 

Weeks: Q1 G 2 

Day: • M G T 

G Quarterly 
G Semi Annual 

G Annual 

G Others 

G Mar G April G May G June 

G Sep G Oct G Nov G Dec 

G 3 G4 G 5 

G w GTH G F 

Expiration Date; 

COMMENTS 

Figure 13 



Client Name; ^ 
For any questions regarding these bottles, contact Barry Huizenga, the Project Chemist for this submittal. 

1 Sample 
Locations 

Sample Sub-Portions-Preservative and Tag ging Codes 1 Sample 
Locations 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 1
 

1 1 11 Mii! 

NO. DESCRIPTION PRESERVATIVE TAG COLOR 

Water 

1. la 40 ml Vial for Purgeable Organics 1+1 HCL Cool to 4° C Yellow 
lb 40 ml Vial for Purgeable Organics Cool to 4° C Yellow & Black Stripe 

2 1000 ml Amber Glass Non Purgeable Organics Cool to 4° C Salmon 
3 125 250 500 1000 ml Plastic - Non Presented Cool to 4° C Green 
4 125 250 500 1000 ml Plastic • Nutrients pH<2.0w/H2SO4 Dark Blue 

O 
Z 

5 500 1000 ml Amber Plastic - Cyanides pH to > 12 w/NaOH Light Blue 
O 
Z 6 125 250 500 1000 ml Plastic - Metals pH to <2 w/HNO, Red 
2 
0. 7 1000 ml Glass - Oil & Grease / TPH pHto<2w/HjS04 Dark Blue 
Z s 8 125 ml Bottle Bacteria Cool to 4° C White Label 
(A 
K 9 500 ml Glass - Sulfide 0.5 irt ZncAcatat* 

.O.SmlNaOHtopH>9 Light Green 

10 500 ml Amber Glass - TOX pHto<2w«2S04 
Cod to 4-C Lilac s 11 40 ml Amber Glass - TOG pHto<2w/H,S04 
Cod to 4-C Pink 

12 2000 ml Plastic - Radiological pH to <2 W/HNO, Gray 
13 500 ml Amber Glass - Phenols pH to<2w/H,SO, Brown 
14 250 ml Amber Glass - Formaldehyde Cool to 4° C Orange 
15 125 250 500 1000 ml Plastic - Dissolved Metals pH to < 2 w/HNO, Red & White Stripe 

Soii / Non-Aqueous 
a 
9 

16 125 250 500 1000 ml Wide Mouth Plastic Cool to 4® C White 
A 

i 17 125 250 500 1000 ml Wide Mouth Amber Glass Cool to 4® C Manilla 

1 18 125 ml Vial for Purgeable Organics In Soil Cool to 4® C Light Yellow 1 
19 125mlVlalforTCLP Volatiles Cooi to 4® C Yellow & Black Stripe 

1 
20 125 ml Wide Mouth Plastic - % Solids Cool to 4® C Yellow & White Stripe 

Other Water / Soil / Non-Aqueous 

21 

22 

Figure 13 



Ol-nAR-1995 PROJECT REPORT - ONE 

NUnPER 
DESCRIPTION 
CLIENT 
PROJ. CHEniST 
CONTACT 
PHONE 
ENTERED BY 
ENTERED ON 
TURN AROUND 
CHAIN OF CUSTODY 
QC REPORTING 
CASE NARR FLAG 
BOTTLE HANDLING 
BOTTLE CARRIER 
HOLD DAYS 
DISPOSAL 

29454 
Water Pollution Study 
29454 
1991 
Kriscunas/ Douglas 

(616) 942-9600 EXT. 
DEK 
05-SEP-1991 
21 DAYS 
E 
H 
r 
3 
DEK 
NON HAZARDOUS LAB DISPOSAL 
1 

Semi-Annual PE 

HAZARDS: 1- FLAntlABILITYi 1- REACTIVITY* 1- CONTACT* - HEALTH 

SAFETY 
CCS NUriBER 
PO NUnBER 
EXPIRATION DATE 
SUPniTAL FREQUENCY 
FACTOR ZU 
PRICE CODE Y 

180 
2 

CCS NANAGER 
CONTRACT 05-SEP-199 

DAYS 

BUSINESS OFFICE PROJECT NAHE 

SUBMITTALS PER YEAR 20 
SAMPLES PER SUBMITTAL Water 

Qc Rept Flag Y 

NARRATIVE: 

Figure 14 

Q Q Q 



01-' ̂ ||p95 

mnbu^F^ 
DESCRIPTION 
CLIENT 

PROJECT REPORT - ONE 

29454 
Water Pollution Study 
29454 

Semi-Annual PE 

QTY ACTIVATE INACTIVATE 

PCB'S in Oil 1 S 2 

FCB'S USEPA-8080 SCAN GC/ECD/PXP/UST 

GC/ECD/P&P/UST 
GC/ECD/PXP/UBT 
GC/ECD/PSP/UST 
GC/ECD/PXP/UST 
GC/ECD/PXP/UST 
GC/ECD/PXP/UST 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UBT 
GC/ECD/PXP/UST 

USEPA-8080 
Common Name 

WASTE 

PCB-1016 
PCB-1016 
PCB-1221 
PCB-1221 
PCB-1232 
PCB-1232 
PCB-1242 
PCB-1242 
PCB-1248 
PCB-1248 
PCB-1254 
PCB-1254 
PCB-1260 
PCB-12A0 

N mg/kg 
Detect Limit Farm Hum 

N 
Parro Var lleth Hum Heth Var 

0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 i 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 
0.5 502 1 39 25 

Pesticides 1X2 

PEST-608 USEFA PE'S GC/ECD/PXP/UTR 

GC/ECD/PXF/HTR 1.0 
GC/ECD/PXP/UTR 1.0 
BC/ECD/PXP/WTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 
GC/ECD/PXP/UTR 1.0 

USEPA-60B UTR 
Common Name 

1.0 N ug/1 N 
Detect Limit Parm Hum Parm Var Heth Hum 

ALDRIN 0.01 503 5 39 
ALDRIN 0.01 503 5 39 
4,4'-DDD 0.02 503 5 39 
4,4'-DDD 0. 02 503 5 39 
4,4'-DDE 0. 02 503 5 39 
4,4'-DDE 0.02 503 5 39 
4,4'-DDT 0.02 503 5 39 
4i4'-DDT 0.02 503 5 39 
DIELDRIN 0. 01 503 5 39 
DIELDRIN 0. 01 503 5 39 
HEPTACHLOR 0.01 503 5 39 
HEPTACHLOR 0. 01 503 5 39 
HEPTACHLOR EPOXIDE 0. 01 503 5 39 
HEPTACHLOR EPOXIDE 0. 01 503 5 39 

Heth Var 

Figure 14 



^^inriamx 
Laboratories, Inc. 

Cooler Receipt Form 
Part 1 

Cooler # 
Project: Date Received: Project Submittal No. 

Use other side of this form to note further details concerning check-in problems and to specify and describe any action(s) regarding the resolution(s) of 
problems. If shipment was accepted and if requested. Note on back the address where the empty cooler was returned and likewise if the shipment was 
rejected. 

A. Preliminary Examinatinn Phase: Date cooler was opened: 

by (print) (sign) 

1. Were custody seals on outside of cooler? YES NO 

If YES, how many & where: 

Date & Signature correct? If YES, seal date: , name: YES NO 

2. Were custody seals unbroken and intact at the date and time of arrival? YES NO 

3. Were custody papers sealed in a plastic bag and taped inside to the lid? YES NO 

4. Was project identifiable from custody papers? If YES, enter project name at the top of this form YES NO 

5. Were custody papers Filled out properly (ink, signed, etc)? YES NO 

6. Did you sign custody papers in the appropriate place? YES NO 

7. Did cooler come with a shipping slip (air bill, etc.)? YES NO 

If YES, attach & enter air bill or invoice number here: 

8. Have designated person initial here to acknowledge receipt of cooler: (date) 

^^op\qaniNFiGUREi5 Figure 15 



1 mnatrix 
LaL atones. Inc. 

Cooler Receipt Form 
Part 2 

B. Log-In Phase: Date samples were logged-in; 

by (print) (sign) 

9. Describe packing; 

10. If required, was enough ice used? (temperature = ) YES NO 

11. Were all bottles sealed in separate plastic bags? YES NO 

12. Did all bottles arrive unbroken and in good condition? YES NO 

13. Were all bottle labels complete (ID, date, time, signature, preservative, etc)? YES NO 

14. Did all bottlclabels agree with custody papers? If NO, indicate discrepancies on back YES NO 

15. Were correct containers used for tests indicated? YES NO 

16. Were correct preservatives used when required? YES NO 

17. Was a sufficient amount of sample sent for tests indicated? YES NO 

18. Bubbles absent in VOA vials? If NO, list exceptions YES NO 

19. Were the samples accepted for QA/QC testing? If NO, detail as instructed at top of this form YES NO 

20. Have designated person initial here to authorize further processing; (date) 

k;\projeci\sop\qam\FIGURIH 15 Figure 15 



Analysis Type (Preservation) Container Description Tag Color Bottle# Shouldbe^/^^ 

VOC'S (wtr.) (1+1 HCL) 40 ml vial glass Yellow 1 <V 1 
SVOCS(wlr.)(Non-Pres.) N.M. amber glass Salmon 2 "1 i 
Inorganic (Non Pres.) N.M. plastic Green 3 -7 1 
Nutrients (H1SO4 Pres.) N.M. plastic Blue 4 <2 . 
Cyanides (NaOH Pres.) N.M. plastic Lt. Blue 5 >12 i 
Metals (HNOs Pres.) N.M. plastic Red 6 <2 1 1 i 
Oil & Grease (HrSO^Pies.) W.M. clear glass Dk. Blue 7 <2 1 
Bacteria (Non-Pres.) 12s ml. bottle/bag Brown 8 -7* 
Sulfide (NaOH + Zn Acetate Pres.) N.M. amber glass Lt. Green 9 >9 i 
TOX fHiS04 Pres.) N.W. amber glass Lilac 10 <2* i 
T0C(HiS04Pres.) 40 ml amber vial glass Pink 11 <2* i 
Radiological (HNOs) W.M. plasUc Gray 12 <2 i 
Phenols (H1SO4 Pres.) . N.M. amber glass Brown 13 <2 i 
Formaldehyde (Non-Pres.) N.M. amber glass Orange 14 -7* 1 

Other - 15 * i 
Soils (Non-Pres.) W.M. plastic White 16 * i 
Soils (Non-Pres.) W.M. amber glass Manilla 17 . i 
VOA's (Soil) (Non-Pres.) 125 ml. soil vial Lt. Yellow 18 1 
TCLP VOA (Soil) (Non-Pres.) 125 ml. soil vial imiL 19 * ?• 
% Solids (Soil) (Non-Pres.) 125ml.W.M.plasUc 20 * \ 

Other Soil/Non-Aqueous 1 Other 1 21 * ' 
1 

Coolers Dropoff: Cooler# 
Cooler# 
Cooler # 
Cooler# 

Temp, at receipt 
Temp, at receipt 
Temp, at receipt 
Temp, at receipt 

•F JC 
•F 

JE 
_!F 

Cooler# 
Cooler# 
Cooler # 
Cooler # 

Temp, at receipt 
Temp, at receipt 
Temp, at receipt 
Temp, at receipt 

•F •c 

JF 

* Do not check pH at log-in 
N.M. - Narrow mouth bottle type 
W.M.-Widen _^ttletype 

Comments: 

Figure Q 
OOIB 



TriMatrix 
Laboratories, Inc. 

LABORATORY 
PROBLEM SUBMITTAL REPORT 

CLIENT: 
RECEIPT: DATE: TIME: BY: 

DEFICIENCIES CITED: NONE: 

CUSTODY SEALS - ABSENT / NOT INTACT (IF REQUIRED) 

SAMPLES RECEIVED - WITHOUT COOLANT. 

CHAIN-OF-CUSTODY - ABSENT/INCOMPLETE 

SAMPLES ABSENT - QUANTITY DOES NOT MATCH COC FORM 

CHAIN-OF-CUSTODY - DOES NOT MATCH SAMPLE TAGS 

SAMPLE TAGS / ABSENT 

SAMPLE BOTTLES - BROKEN 

SAMPLE BOTTLES - TYPES & QUANTITY DO NOT MATCH ANALYTICAL 
REQUIREMENTS. 

SAMPLE PRESERVATIVES - INCORRECT FOR ANALYSIS 

SAMPLE VOLUMES INCORRECT FOR ANALYSIS HEADSPACE IN VIALS 

CORRECTIVE ACTIONS TAKEN AT LOGIN-SAMPLES WILL BE PROCESSED AS IS 

SAMPLES PLACED ON HOLD UNTIL CORRECTIVE ACTIONS ARE ISSUED 
DATE: TIME: BY: 

CORRECTIVE ACTIONS REQUIRED: 

DATE: TIME: BY: 

ADDITIONAL COMMENTS: 

k:^rojec^sop^qani\HCiURE17 FigUr6 17 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

4.1.2.3 Sample Log-In 

During the sample log-in process, a series of documents and computer 

entry functions are completed and performed in an effort to document and 

validate this process. Entries are made on these documents and electronic 

forms to facilitate the log-in process. Documents and forms requiring 

entries fiom the sample coordinator include: the sample receiving log, 

LIMS sample receiving module, external COC forms, and the LIMS 

sample log-in module. In concert with these entry/documentation 

activities, several reports and logs as well as sample bottle tags are 

produced to validate the log-in activities. Examples of an Arrival Log and 

a LIMS generated sample bottle tag are presented in Figures 18 and 19. 

Entries both in writing or electronic are validated by the recording or 

storage of the sample coordinator (SC) initials and date. Modifications to 

any entry is also documented, initialed and dated both on paper and within 

the TriMatrix LIMS system. 

The exact protocols and operational conditions utilized for the sample log

in process can be found in the TriMatrix SOP for sample 

receiving/sample log-in.. 

The SC will initiate a project or submittal file for each sample delivery 

group received. This file is labeled with the LIMS system generated 

project-submittal sequence, and will contain all documents associated with 

the sample receiving, sample log-in process. These documents will 

include: all external chain-of-custody forms, sample preservation records, 

shipping records, any client correspondence and a copy of the actual log 

•for each submittal.- Upon completion of the.analytical process, the project 

file becomes part of the permanent record of each project 

k^p^ojec^sopVJam^QAM4GR 4-^ 1/96 
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03-nr 5 23:54 UUES LABQRATaRY m AL LOG BY SUBnilTAL ALL 
jge 16 

*UNCOnFLETED ANALYSIS WITH A SAI1PLE LOGIN DATE !> OR = 03-t1ar-1995 AND C OR = 03-nar-1995* 

MDNR-Gaylord District 
31914-10 
nONR Case «1585 Dockside 

TURNAROUND DAYS: 21 PROJECT CHEHIST: NBK QC TYPE: LV3 
PROJECT riANAGER: LAB DUE DATE: 21-

narch 3, 1995 Submittal CLIENT DUE DATE: 24-

SANPLE H: 111724 Before 
LEAD. TOTAL 

SANPLE tt: 111725 After 
LEAD. TOTAL 

Resin 
USEPA-7421 

Resin 
USEPA-7421 

WTR 0 ! 

SAOPLE tt: 111726 Influent 
VOL'S BY 0021/SCAN-2 LIST USEPA-8021 

SANPLE tt: 111727 Between 
VOL'S BY 8021/SCAN-2 LIST U5EPA-8021 

SAMPLE H: 11172B Effluent 
VOL'S BY 8Q21/SCAN-2 LIST USEPA-8021 

UTR 

UTR 

UTR 

UTR 

SAMPLE tt: 111729 : 111/29 Trip Blank 
VOL'S BY 8021/SCAN-2 LIST USEPA-8021 UTR 

SUBMITTAL NARRATIVES; 
PROJECT NARRATIVES: 

0 ! 

0 I 

0 ! 

SAMPLED DATE 

SAMPLED DATE 

SAMPLED DATE 

SAMPLED DATE 

SAMPLED DATE 

SAMPLED DATE: 

01-

01-1 

01-1 

01-1 

01-

03-1 

COC: I 
MAR-1995 
MAR-1995 

MAR-1994 

nAR-1994 

MAR-1994 

nAR-1994 

MAR-1994 

nAR-1795 

(TUE) 
(FRI) 

(TUE) 

(TUE) 

(TUE) 

(TUE) 

(TUE) 

(FRI) 

CLIENT NARRATIVES: 

VOA's in rack H489-U-14 
** known as Case ttl287 in October 1993. 
** (was Dave Lindsay's project) 
*The new LOE is McNamee Operational Services. Please send a 
4«copy of all reports to : McNamee Operational Services 
* Attn. Mr. Jerry Randall 
* 3131 S. State St. 
* Ann Arbor. MI 48108 
*THIS IS A lOTH OF THE MONTH PROJECT!I! 

always 307 detection limits unless 
the submittal or sample narratives state differently. 
this client narrative will always show up 

Figure 18 



Tag Face 

TriMatrix 
Laboratories, Inc. 

Sample Bottle Tagging System 

Analytical Services 

TriMatrix 
Laboratories, Inc. 

5555 Glenwood Hills Parkway SE 
PO Box 888692 

Grand Rapids Ml 48588-8692 

a 

Tag Back 

Client: 
Proj0ct_Number 

Date: Time: 

Presevative: 

Sampled By:_ 
Sample Location. 

y 
y: 

Client Name 

TriMatrix Laboratory 
Project Number 

Date/Time 
Sampled 

Sampieris Name 

Sample Tag C 
/Preservative '> o 

Sample Location 

Tag Face with LIMB 
Generated Log-in i.D. 

Labie 

Client Sample 
Name/I.D. 

Sample #/ 123456^ 
Well I.D. 2J 

ABC Manufacturing Company-
Proj: Quarterly Monitoring 

South Landfill 
Sub: August, 1994 Sampling Event 

F = 0 R = 0.C = 2 H = 2 

UMS Generated 
Sample I.D. 
Number 

Client Name 

Project Name/ 
Identification 

Submittal Name / 
Identification Q 

Hazard Codes 

Figure 19 



10-JAi. T 

Parameter: NITROGEN. NITRATE 
(403.1) 

Hethod: N03/AUT0AN/UTR 
(264.1) 

INORGAN.^ UORKLIST 

Ref. Clt.: USEPA-353.2 ODL: 0.05 

PAGE 1 

Unit: mg/1 

Client Project / Submittal QC CDC 
Sample 

Description 
First Sample Anal Hold-time Lab 
Sample Count hours exp. date date 

USEPA Performance Evaluat 27063 Uater Supply Analysis LV2» 

8 US Study-35 

Narratives Entered User Text 

Ampul 105720 0.1 11-DEC 08:00 24-JAN 

Project: 24-OCT-70 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 
24-0CT-90 

DEK ****STUDY NOTES**** 
DEK (ORGANICS) 
DEK SAHPLE HI CONTAINS THE EIGHT REGULATED VOLATILE ORGANICS 
DEK SAMPLE H2 CONTAINS NEU ADDITIONAL REGULATED UOLATILES. 
DEK SAMPLE H3 CONTAINS UNKNOUN VOLATILE COMPOUNDS 
DEK (METALS) 
DEK THE CONCENTRATIONS IN SOME OF THE SAMPLES MAY BE BELOU OUR 
DEK NORMAL FLAHE/ICP LEVELS. FURNACE IS PREFERRED. 
DEK 
DEK (GENERAL) 
DEK ALL PROCEDURES USED IN PREPARING THE SAMPLES MUST BE ENTERED 
DEK INTO THE QC PREP BOOK. 
DEK IT IS VERY IMPORTANT THAT YOU READ "ALL" THE INFORMATION 
DEK THAT IS SUPPLIED UITH THE AMPULS. THIS INFORMATION WILL IN 
DEK MANY CAUSES PROVIDE YOU UlTH THE ANALYTICAL RANGE OF THE 
DEK CONCENTRATES. 
DEK ALUAYS PREPARE AND ANALYZE A MPB = METHOD F-REF'ARATION BLANK 
DEK UITH EACH SET OF CONCENTRATES PREPARED. 

Keebler Company 29922 Mixing Uater LVl 3.8 108211 0.2 12-JAN 12:00 16-JAN 

.8 January 1995 Samples 

Narratives Entered User Text 

Project: 27-DEC-91 
27-DEC-91 
27-DEC-91 
27-0EC-91 

RUH LOG-IN: Please adjust doe dates for each submittal to 
RUH reflect a 5 working day turnaround to the client. 
RUH The project is set up for 21 days so that no 
RUH surcharge is automatically applied. 

Figure 20 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

4.1.2.4 Worklists/Benchsheets 

Upon completion of the sample receiving/sample log-in process, a series 

of worklists and selected benchsheets, are automatically printed for the 

new samples and analyses. 

In the case of labile or short hold time parameter types, woridists are 

generated automatically each evening. These woridists are utilized for 

scheduling of short hold time tests and the production of any 

conesponding laboratory benchsheets. Most short hold parameters, i.e., 

BOD, hexavalent chromium, nitrite and nitrite nitrogen, turbidity, etc. are 

analyzed by the second and third shift staff members. An example of this 

woridist is presented in Figure 20. 

Benchsheets for most routine tests are provided each evening or on 

demand through the TriMatrix LIMS system. Examples of selected 

benchsheets are presented in Figures 21 through 25. 

The worklists and benchsheets produced by the TriMatrix LIMS system, 

are designed to provide the analyst with a gamut of important information. 

This information not only includes client/project specifications, but also 

provides an avenue for communication of test specifications, parameter 

expiration dates and times, formula's statistical control limits for all QC 

types and a uniquely designed form for recording calculating and 

reporting of analytical and QC data. 

This up-front information enables the analyst to make vital decisions in 

their analytical scheme, and helps to minimize problems after samples are 

analyzed. 

An example of a completed laboratory benchsheets are presented in 

Figures 26-27. 

o 

Q 
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TriMatrix Laboratories, inc. 
Quality Assurance Manual 

All laboratory benchsheets are dated and initialed at each review step. All 

approved benchsheet packages are scanned onto an optical disk, re

assembled and filed as part of the archiving process. 

k:Nprojcct\sop\qani\QAM4GR 4-lT" iy96 



lO-JAN-95 INORGANIC BENCHSHEET — BOD PAGE 1 

Test H: 
Parameter: 

Hethod: 
Ref. Cit.: 

Batch: 

Comments: 

413. 1- 288.02 
BOD, (5-DAY) 
B0D/5-DAY/UU DDL: 1.0 
USEPA-405.1 Unit: mg/I 

Instrument tt: 
Benchsheet ID: 

Owner: 
Date Run: 

Supervisor: 
Est anal hrs: 
Act anal hrs: 

Samples in batch: 
Stock std H: 

125559 

75-

BOD QUALITY CONTROL 

"BTInr \ 
I 
I 
( 
i" 
i 
!' 

RESIDUAL I 
I" 

SAMPLE tt 

BOTTLE H 

INITIAL 

SEED CORRECTION I 

Zm. Of SAMPLE 

BOD MG/L 

JBl'Hut" BI-5iiaiBl Seed! 
1 C 

1 
I 
! 
! 
1 

— 1 

i 
—j 

1 

E. I. DuPont de Nemours 29082- 197 COC: 

•iTSiia" 
I 

"! 

5iia-1-SieTC I-5ii3-C!-5ee3-C I-tCff-1-CC5~!-TC5~ 

LCS CONC _mg/l 

SAMPLE H 

BOTTLE « 

INITIAL 

RESIDUAL 

DEPLETION 

SEED CORRECTION 

Z OF SAMPLE 

BOD MG/L 

^0793r "107931"! ri0793T" "I0793r "I0793T" "T0793T" "T0793T"1"107931"1"I0793T" 
1 1 

"T0793T" "I0793r "T0793r 
—|- i 

1 
! ! 
! ! 
i i 
! ! 
I" , - • 
! ! 
1 1 
1 1 

i i 
( 1 1 1 1 1 — 

1 i 1 
BOO CONC: mg/1 

EARTH TECH ENVIRONTCNTAL LABORATORY-GR 
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lO-JAN-95 Confirm; REG RCl RC2 RMS 

Test «: 1151. 1- 409.51 
Parameter: VOL'S IN DUTR BY 502.2 

tiethod: V0LS/P4T/GC/UTR 
Ref. cit.: USEPA-502.2 Unit: ug/1 

Client: U5EPA Performance Evaluation 
Project: 29063 Uater Supply Analysis 

USEPA US Study 
Submittal: 8 US Study-35 

Sample: 105729 Volatiles H3 
ProJ Chem: DEK 

Hold date: 23-DEC-1994 QC: LV2 
Lab due date: 24-JAN-1995 

Client due date: 25-JAN-1995 C=1 F=0 H=1 
Received date: 12-0EC-1994 

CDC: 

R=0 

FRACTION BENCHSHEET 
VOLATILE ORGANIC LAB 

Benchsheet ID: 125868 

Analyst: 

Date Run: 

Instrument #: 

Stock Std: 

Racktt: 

Reviewed by: 

QC Batch Number: 

PAGE 2 

Initial i»t./vol.: 

Final volume: 

X Solids: 

Dilution factor: 

Batch Number: 

Batch Oumer: 

Batch Opened Date: 

Batch Seq: 

56 ISOPROPYLBENZENE 

57 N-PROPYLBENZENE 

58 BROnOBENZENE 

59 1,3,5-TRinETHYLBENZENE 

60 TERT-BUTYLBENZENE 

61 1,2.4-TRinETHYLBENZENE 

62 SEC-BUTYLBENZENE 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Parameter P DDL Result La UCL Parameter p oa Result LCL UCL 

42 1.2-DICHLOROBENZENE 1.0 63 PARA-ISOPROPYLTOLUENE c 1.0 
43 1,2-DIBR0I103CHL0R0PR0PANE 1.0 64 N-BUTYLBENZENE c 1.0 
44 1,2,4-TRICHLOROBENZENE 1.0 65 NAPHTHALENE c 1.0 
45 HEXACHLOROBUTADIENE 1.0 1 CL-2-FLB-(HAa)-SUR X 47.55 145. 71 

46 1,2.3-TRICHLOROBENZENE 1.0 2 CL-2-FLB-(PID)-SUR X 81.06 171.18 

48 BENZENE 1.0 3 4-aT (HALD-SUR X 65.83 130. 99 

49 TOLUENE 1.0 4 3-BCB (HAa)-SUR X 69.91 131.11 

50 ETHYLBENZENE 1.0 5 FLUOROBENZENE <PID>-SUR X 43 145 

51 XYLENE, HETA 1.0 6 AAA-TFT (PID)-SUR X 71.04 123.6 

52 XYLENE. PARA 1.0 7 PCE (PID)-SUR X 69.31 133. 81 

53 jinrLENE. ORTHO 1.0 8 4-aT (PID)-SUR X 90.2 135.5 

55 5TYRENE 1.0 9 3-BCB (PID)-SUR X 91 143.8 

* - Result C corresponding DDL 
EARTH TECH ENVIRONMENTAL LABORATORY-GR 
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lO-JAN-95 Confirm: REG RCl RC2 RHS FRACTION BENCHSHEET 
VOLATILE ORGANIC LAB 

PAGE 1 

Test «: 1151. 1- 409.51 
Parameter: VOL'S IN DUTR BY 502.2 

ttethod: VOLS/PST/GC/UTR 
Ref. cit.: USEPA-502.2 Unit: ug/1 

Client: USEPA Performance Evaluation 
Project: 29063 Uater Supply Analysis 

USEPA US Study 
Submittal: 8 US Study-3S 

Sample: 105729 Volatiles H3 
Chem: DEK 

Benchsheet ID: 125868 

Analyst: 

Date Run: 

Instrument B: 

Stock Std: 

RackH: 
Hold date: 23-DEC-1994 

Lab due date: 24-JAN-1995 
Client due date: 25-JAN-1995 

Received date: 12-DEC-1994 

QC: LV2 

C=1 F=0 

COC: 

H=1 R=0 
Reviemed bu: 

QC Batch Number: 

Parameter P DDL Result La ua Parameter 

1 DICHLORODIFLUOROrCTHANE <1.0 22 1.2-OICHLOROPROPANE 

2 CHLOROtlETHANE <1.0 23 BROnODICHLOROtETHANE 

3 VINYL CHLORIDE < 1.0 24 DIBROnoriETHANE 

4 ̂ OnETHANE < 1.0 26 CIS-1,3-OICHLOROPROPYLENE 

5 CW.OROETHANE <1.0 27 TRANS-1.3-DICHLOROPROPENE 

8 TRICHLOROFLUOROnETHANE <1.0 28 1,1.2-TRICHLOROETHANE 

9 1,1-DICHLOROETHYLENE <1.0 29 1.3-DICHLOROPROPANE 

10 riETHYLENE CHLORIDE <1.0 30 TETRACHLOROETHYLEHE 

11 TRANS-1.2-DICHL0R0ETHYLEN < 1.0 31 DIBROMOCHLOROrtETHANE 

12 1.1-DICHLOROETHANE <1.0 32 1.2-DIBROnOETHANE 

13 2,2-DICHLORUPROPANE <1.0 33 CHLOROBENZENE 

14 CIS-1.2-DICHLOROETHYLENE <1.0 34 1.1,1,2-TETRACHL(K0ETHANE 

IS BROnOCHLORONETHANE <1.0 35 BROnOFORn 

16 CHLOROFORH <1.0 36 1.1,2.2-TETRACH.OROETHANE 

17 1.1.1-TRICHLOROETHANE <1.0 37 1,2,3-TRICHLOROPROPANE 

18 1.1-DICHLOROPROPYLENE <1.0 38 2-CHLORQTaUENE 

19 CARBON TETRACHLORIDE <1.0 39 4-CHLOROTaUEHE 

20 1,2-DICHLOROETHAhC <1.0 40 1,3-DICHLOROBENZENE 

21 TRICHLOROETHYLENE <1.0 41 1.4-DICHLOROBENZENE 

P DDL 

Initial wt. /vol.: 

Final volume: 

X Solids: 

Dilution factor: 

Batch Number: 

Batch Ouner: 

Batch Opened Date: 

Batch Seq: 

Result LCL UCL 

C 1.0 

C 1.0 

C 1.0 

C 1.0 

C 1.0 

C 1.0 

C 1.0 

<1.0 

< 1.0 

C 1.0 

<1.0 

< 1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

* - Result <. corresponding DDL 
EARTH TECH ENVIRONHENTAL LABORATORY-GR 
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lO-JAN-95 

TestH: 399. 1- 259.01 
Parameter: FLUORIDE 

Method: FL/ION-ELEC/UTR 
Ref. Cit. : USEPA-340. 2 

Comments: 

INORGANIC BENCHSHEET SFECTROFHOTOriETRIC QC NK PAGE 1 

ODL: 0.10 
Unit: mg/1 

Instrument H: 
Benchsheet ID: IS582Z~ 

Owner: 
Batch Opened Date: I 

Supervisor: 
Est anal hrs: 
Act anal hrs; 

Samples in batch: 

725" 

BLK: 

LCS: 

SPRl 

SFK2 

MSD; 
DUP: 

SPKl 

SPK2 

MSD 

DUP 

MPB 

LFB 

CRDL 

AnI. 
Run 
Date 

Regressed Dilution X 
Oalue factor rag/I Sol 

Ut/dil 
factor 

Reported 
Cone. DDL 

Spike 
Oty rec/dif QH 

1 ! 
1 1 ! 

j_ 1 xxxxxxxx 
1 i 

Stk 1 1 
1 
i 

xxxxxxxx 

Stk Smo ! i 
r 
1 

" i 1 ' 
Stk Smo 1 ! 

1 
1 

xxxxxxxxxxx i xmxxxx 
XXXXXXXXXXX i xxxxxxxx 

I 
I 

xxxxxx 
xxx 
XXX XXXXXXXXXXX xxxxxxxx 

xmxxxx xxxxxxxx xxxxxxxx 
xxxxxxxx 

1 '.J.'XWI.XX. 
Smo 1 IXXXXXXX 

1 
1 

xxxxxxxxxxx i xmxxxx 
XXXXXXXXXXX i xxxxxxxx 

I 
I 

xxxxxx 
xxx 
XXX XXXXXXXXXXX xxxxxxxx 

xmxxxx xxxxxxxx xxxxxxxx 
xxxxxxxx Smo i 1 _ 

1 
1 

xxxxxxxxxxx i xmxxxx 
XXXXXXXXXXX i xxxxxxxx 

I 
I 

xxxxxx 
xxx 
XXX XXXXXXXXXXX xxxxxxxx 

xmxxxx xxxxxxxx xxxxxxxx 
xxxxxxxx 

Stk Smo i 1 
... J , ... 

1 

xmxxxx xxxxxxxx xxxxxxxx 
xxxxxxxx 

Stk Smo : ! 
! " 

1 xxmm 
XXXXXXXXXXX i xxxxxxxx 

! 
1 

xxmx 
xxxxxx 

m 
XXX 

mxmxxxx 
XXXXXXXXXXX XXXXXXXXXXX 

xxxmxx 
xxxxxxxx 

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 

Smo SXXXXXXX 

! " 

1 xxmm 
XXXXXXXXXXX i xxxxxxxx 

! 
1 

xxmx 
xxxxxx 

m 
XXX 

mxmxxxx 
XXXXXXXXXXX XXXXXXXXXXX 

xxxmxx 
xxxxxxxx 

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 

Smo ! ! 

! " 

1 xxmm 
XXXXXXXXXXX i xxxxxxxx 

! 
1 

xxmx 
xxxxxx 

m 
XXX 

mxmxxxx 
XXXXXXXXXXX XXXXXXXXXXX 

xxxmxx 
xxxxxxxx 

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx OCBH 1 1 

I 
{ — 

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 

Stk OCBtt ! : 
: ~ 
i 

— 

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxxxxxxx 

! ! 
Stk ! t • 1 

1 i 1 i 

QC Type Range Active Lcl Active Ucl 

DUP 1 22. 04 
DUP 2 12. 97 
LCS 1 81.02 120.74 
MPB 1 10 
MSD 1 35 
MSD 2 25 
SPK 1 65. 69 128.75 

EARTH TECH ENVIRONMENTAL LABORATORY-GR 

Figure 24 



lO-JAH-95 IHORGAHIC BEHCHSHEET — SPECTROPHOTOTIETRIC PAGE 1 

Test#; 
Paraneter: 

Hethod: 
Ref. Cit.: 

Batch: 

399. 1- 259. 01 
FLUORIDE 
FL/ION-ELEC/UTR DDL: 0.10 
USEPA-340. 2 Unit: «g/l 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

STD VAL DBS VAL 
UKG STD 
NUnBER 

Instruoent «: 
Benchsheet ID: 125832^ 

Oomer: 
Batch Opened Date: 

Supervisor: 
Est anal hrs: 
Act anal hrs: 

Samples in batch: 
Stock std tt: 

Uavelength (nm): 
Cell path (mm): 

725" 

CoAments: 

Client 
Submittal 
Location 

Sample 
^ Run 

COC QC Anl.* Date 
Regressed Dilution X Ut/dll 

Value factor mg/1 Sol factor 
Reported 

Cone. aOL 
Spike X 

OH Sty rec/dif 

ICV: Stk_ 

ICB: 
USEPA~Pirformance Evaluation 
290&3- 8 
Nitrate Hi 

105720 LV2 

'iJOOoKm 
!X)OCXXXXXI 

CCV: Stk 

CCB: 

Rep 

Rep 

I I 
I t 
. 

I I ! 

! I i : •' •|—ixxmmi" ! :)(xxxx)oai 

EARTH TECH ENVIRONHEHTAL LAB0RAT0RY-6R 

Fii ̂ 25 0' Q 



i2-Aun-?4 

Testtt; 408. f- 280.01 
Parameter; FHOSFHCRUS, DRTHO 

method: 0PHC5/C0L0R/WTR 
Re?. Cit. : USEPA-365. 2 

IHQRGANIC SEHCHSHEET ~ SFECT.ROFHOTOriETRIC 

DDL: 0. 01 
Unit; ing.'l 

STD VAL 
1. 
z. "~2r."<7z?= 
3. 
i 

Cn.ii!n;3nt 3: 

Client Rsgreeaecl 
Subm.ittal Satriple COC CiC L'alos 
Location 

Wt/dll 
factor 

7. " 
8. 

Reported 
Cone. 

DBS VAL 

±i®:: 

UKG STD 
NLinBER 

^fu^Abjajr. 
/Jt2r.4LJJ^jfU 

DDL rec/dif 

ICS: ol 

iru Sck 0,025" 
Pau\stra-Lr;C"" " • — — 

32466- 1 °J787 > LVl 
nu-4 ^o.oi 

PauLstra-CRC 
32466- 1 94790 :• LVl 
11U-6 <o.ol 

Paolstra-CRC 
32466- 1 74791 * LOI 
mu-io ^o.of 

Spike 
Qty. 

"iSS.ismAS: 
.|.xxx.x.xxxx! g 

I r 

PAGE 1 

Instrument H: 
Benchsheet ID: 

O'iiner: 
Date run; 

Supervisor; 
Est anal hrs; 
Act anal hrs; 

Samples in batch: 

Stock std H 
Wavelength (nm) 
Cell path (ram) 

112558-

L L 
-Kel-l-. 

_ZO-

ANALYSIS NARRATIVE 
SAMPLE 9K??/ 

Ai'/h^fJ ^riin-^Ao 

LCIV J i ! ^O.ol \ ".•rnxs^xxi"""— 
ixxxx.xxxx: ^ 

CC'.': Stk 1^7- X-bJ' L / • ! ! o.i{g i ! r i ?F k 
EARTH TECH EHL'IROHnEHTAL LABORATORY-GR 

Figure 26 



Tr-itli; "JOS. 1- 280.01 
F-3r=,!«tf!r: FHijSr-HOFUS, ORTHO 

nsthciil: OP!-)OS/COLCR/'JTR 
RsF. Cit. : lJSf;F'H-365. 2 

INORGAHIC; PENCHSHEET — SPECTRCP.MOTEnETRIC 

GDL: 0.01 
Unit: mg.-'l 

KK QC ** PAGE 1 

Instrument H: 
Benchsheet ID: II2ZS3~ 

Owner: 
Date run: ZJL~^Z=SKI 

Supervisor: 
Est anal hrs: 775 
Act anal hrs: _ 

Samples in batch: "3 

Regressed 
Value 

Ut/dil 
factor 

Reoorted 
t-vnc. 

Spike 
COL 5ty rec./dif 

nFF<: 
" 

1 /.o.ox IXXXX.XXX7X o 

LCS: Stk Z3.0 /V 1 oAo 1 c».-3Sr (OS' 

cc-!/. ST.p ilJAL ! ip.si. i e).^ /oC> 

1-^: Si:!; Sisui « 

SmiD i ^o.o\ ixxmxxx 
IXXXXXXXX o 

CP:-;: s ̂  1 Smp 1 1 

nsn. stk Smc ! ! 
S;TiO 

ixxXxxxXX 
IXXXXXXXX 

np:< 
! ! IXXXXXXXX 
! ! IXXXXXXXX 

LF:;; £;k ! 
'I ( 

• 1 

1 
1 

1 i 

<•- r,..T Active l.cV Ac-:-.ive i.'cl 

! 
!1?§ 

1 
s> 

: 8? 16 
I 
i 

20 .3-? 
7. 73 

112. H 
10 
Ot-

11 ~ -* 

•5FiF T .53. 02 
23 

M7. '12 

Stock std H: 
Uavelength (nm>: 
Cell path (mm): 

EHRTH TECH EMUIRW.'riEHTftl. LABORATCRV-GR 

Q 
Figure 26 

Q Q 



i6- Dec . - File Name :'1216g4rd. 

\V 

Test Number; 9.1 -10.02 
Parameter : Residue. DIsolved 
Matrix ; WW 
Ref.Clt. :USEPA-160.1 

INORGANIC BENCHSHEET -^^VIMETRIC) 

Cycle 1 Temp 
Cycle 2 Temp 
Unit 
DDL 

•0' 
: Start 180-C 
: Start 180*0 
;mg/1 
:1 

End 180*0 
End 180*0 

Owner : GEH 
Data Run ; 12-16-94 
Supervisor : BJD 

Client Sample RepCone Dish WtDlshResI WtDlshRes2 WtDlsh SampAmt ODL 
KENT CO. 106283 753 10 131.4461 131.4456 131.3708 100.0000 1 
KENT CO. 106284 377 11 123.4886 123.4882 123.4509 100.0000 1 
KENT CO. 106285 377 12 130.3341 130.3336 130.2964 100.0000 1 
KENT CO. 106286 780 13 120.4236 120.4232 120.3456 100.0000 1 
KENT CO. 106287 594 14 120.5840 120.5835 120.5543 50.0000 1 

y 

QC SIk Sample RepConc SpkQty Dish WtDlshResI WtDlshRes2 WtDlsh SampAmt ODL %RecDII 
BLK 0 < 1 0.0 999 117.9183 117.9183 117.9183 100.0000 0.00 

DCS WW#291 0 198 200.1 700 122.8662 122.8662 122.8464 100.0000 98.95 
SPK 0 0.0 800 0.0000 0.0000 0.0000 0.0000 0.00 

DUP 106287 582 0.0 15 119.7324 119.7323 119.7033 50.0000 2.04 
SPK 264G.2 106287 1240 659.2 16 123.2377 123.2378 123.1759 50.0000 98.00 

DUP 0 0.0 901 0.0000 0.0000 0.0000 0.0000 0.00 

DUP 0 0.0 902 0.0000 0.0000 0.0000 0.0000 0.00 

DUP 0 0.0 903 0.0000 0.0000 0.0000 0.0000 0.00 

DUP 0 0.0 904 0.0000 0.0000 0.0000 0.0000 0.00 

EARTH TECH ENVIRONMENTAL LABORATORY DIVISION - GRAND RAPIDS 

Figure 27 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

4.1.2.5 Management Reports 

Several reports are provided within the TriMatrix laboratory system to 

help monitor operational conditions of the laboratory. These reports are 
provided or compiled both electronically and for various activities 

including but not limited to: jobs due report, woridoad-loading reports, 

sales summaries, client^roject/submittal informational reports, etc. 

The flow of information from these various reports is geared to a variety 
of personnel within the management structure of the laboratory and to 
some persons outside the laboratory. Information is generally provided to 
employees outside the laboratory for corporate management decisions or 
in providing infonnation to a particular client about their projecL 

Examples of a few management type reports are presented in Figures 28 
to 32. 

k:^project\sopyiam\QAM4GR 4,23 ^ 1/96 

a 

a 

o 



Ol-tlAR-fi 

Projec 

CLIENT 
DUE DATE 

ipe: CCS 

FRDJ. 
CHEN. 

02-nAR-
02-I1AR-
06-HAR-
06-llAR-
07-nAR-
07-I1AR-
07-nAR-
OB-NAR-
OB-NAR-
09-t1AR-

1995 GJH 
1995 GJH 
1995 GJH 
1995 GJH 
1975 GJH 
1995 GJH 
1995 GJH 
•1995 GJH 
•1995 GJH 
•1995 GJH 

EARTH TECH EHVIRi 
OFFICE JQ 

Rt^N ITAL LABORATORY-GR 
REPORT 

BUBHITTAL CLIENT 

30054-38 6 EARTH TECH Laboratories -Livon 
32420-B3 6 EARTH TECH Laboratories -Livon 
30822-17 3 EARTH TECH Laboratories -Livon 
32630-4 3 EARTH TECH Laboratories -Livon 
30854-37 3 EARTH TECH Laboratories -Livon 
30854-39 3 EARTH TECH Laboratories -Livon 
31573-234 3 EARTH TECH Laboratories -Livon 
32403-38 3 EARTH TECH Laboratories -Livon 
32266-37 3 Uhite Construction* Inc. 
32420-84 3 EARTH TECH Laboratories -Livon 

PROJECT 

Analysis Of Uasteivater 
Uastewater Analysis 
TCLP Analysis 
riDNSANTO 
Analysis Qf Uastewater 
Analysis Of Uasteuiater 
Hercuru Analysis 
Uater Analysis 
Eli Lilly and Company 
Uasteuiater Analysis 

FIRST 
SAMPLE NUM. 

111303 4 
111088 6 
111560 1 
111040 2 
111307 2 
111296 7 
111561 3 
111591 2 
111422 27 
111564 6 

Figure 28 

2 - Partially Received) 3 - Completely Received) 4 - Compiled) 5 - Approved 6 - Released 



10-JAN-l..J:17;45:24 WORKLOAD REFi..»r FOR DISTINCT SAHPLES 
FOR VO LAB 

PA&u rfl 

Class 
ID 

I 
i 
1 

Prev 
Weeks 

Sunday 1 Honday 
01-JAN-95I02-JAN-95 

I 

Tuesday {Wednesday! Thursday! Friday ! Saturday! Weekly ! (lax 
03-JAN-95!04-JAN-9S!05-JAN-95!0&-JAH-95I07-JAN-9S! Total {Per Week 
!!!!!! 

1 
Percent! 

! 
SHSOO 1 

1 
3I~ 0 \ 3 4 1 

! 
12 ! 

_.„ _! 

4 1 
! 

2 J 
! 

0 ! 
! 

25 1 100 
! 

252 ! 
! 

iOCO 02^0 ~ 1 
! 

I C 1 
. 1 

0 - 0"! 
i 

0 ! 
! 

0 ! 
! 

0 ! 
! 

G ! 
! 

G !^GG 
! 

" 02"! 
! 

IQCO 524 ! 
1 

2 0 : 
1 

"0 " Q—!" 
! 

"0"! 0 ! 
! 

o~j-
! 

• ~o- 1 
! 

"G~i"IGG ~ 
! 

02"! 
1 
1 

iUCP'TCCP ~l" 
! 

7— 0—!" 
1 

0 0"! 
_ „ i 

0 ! 0 i~ 
1 • 

0 ! 
! 

0 ! 
! 

(T! 40 
! 

02 ! 
! 

jGC=RIRDORR 1 " 
1 
1 
1 

"0 ~ o™ r 
-- i_ 

—0 - 0 ! 
! 

0 1 0 ! 
1 
1 

0 1 
! 
• " G 1 

! 
0 ! 20 
! 

02 ' ! 
! 

SGCOD 
J 

1 • 

i 17" 0 1 
1 

0 i 0 t 
i ! 

G ! 
! 

0 1 
1 

0 ! 
• • 

0 • 
! 

G-!-24G 
! 

<3
 

1 

o 
Figure 29 
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tWUI II ^ niiMi-ioxa WIIH H LflB UUE DATE > OR = 01-I1ar-1994 AND 01-I1ar-1995* m 33 ADRIAN nONR 3. ; USEPA-B121 UTR I 

1092B4 ADRIAN MDNR 3. USEPA-B121 UTR 2 I 

• tfW iiiirtitl ii-||]l<rnn TURNAROUND DAYS: 21 PROJECT CHEttlST: NBK QC TYPE; LVl COC: E 
32640-3 FORECAST ATIT: $427.50 LAB DUE DATE: 20-FEB-1995 iriOH) 
General Electric-Holland February 9il995 Submittal 

110528 VOLS BY 8021/SCAH 1+2 LST USEPA-8021 TCLP 2 { 

110529 VOLS BY a021/SCAN 1+2 LST USEFA-B021 TCLP 2 } 

TURNAROUND DAYS; 21 PROJECT CHEIIIST: GKR QC TYPE: LVl COC: E 
290ii-230 FORECAST ANT: $65.00 LAB DUE DATE: 27-FEB-1995 (HON) 
Outfall Honitoring Northkent Landfill February 1995 Ueek 112 

110440 OXYGENi Z SATURATION USEPA-360.2 UU 0 ! OXYGEN. DISSOLVED (FIELD) USEPA-360.2 UU 0 
PH (FIELD) USEPA-150.1 UU 0 I TEHPERATURE. CELSIUS U5EPA-170.1 UU 0 

110441 OXYGEN, 7. SATURATION USEPA-360.2 UU 0 I OXYGEN. DISSOLVED (FIELD) USEPA-360.2 UU 0 
PH (FIELD) USEPA-150.1 UU 0 I TEHPERATURE, CELSIUS UBEF'A-170.1 UU 0 

__ Paul. Hlnnesota TURNAROUND DAYS; 21 PROJECT CHEHIST: RUN QC TYPE: LV2 COC: E 
31665^22 FORECAST AHT: $2.120.00 LAB DUE DATE: 2B-FEB-1995 (TUE) 
Cordova Priority Pollutan 311 Request H H1262 

110391 .311 CORDOVA PEST/PP U5EPA-60B UU 2 I 

tWMWftlMWW* TURNAROUND DAYS: 14 PROJECT CHEIIIST: GKR QC TYPE: LVl COC: E 
316^4 FORECAST AHT: $668.00 LAB DUE DATE: 2B-FEB-1975 (TUE) 

! I v.Sludge Analysis 15-February-19?5 Sampling 

110863 PCB'S USEPA-8080 SCAN USEPA-8080 BLG 2 I 

TURNAROUND DAYS: 14 PROJECT CHEHIST: GLU QC TYPE: LV3 COC: E 
d2349-S FORECAST AHT: • $425.00 LAB DUE DATE: 28-FEB-1995 (TUE) 
Raui Haterials Analysis Perrigo 04366 

U0B74 HETHANOL USEPA-B015 UASTE 0 !^ 

110B76 ETHANDL USEPA-B015 UASTE 0 I ISOPROPANOL USEPA-B015 UASTE 0 

TURNAROUND DAYS: 14 PROJECT CHEHIST: CJS QC TYPE: LVl COC: E 
32663-1 FORECAST AHT: $888.00 LAB DUE DATE: 2a-FEB-1995 (TUE) 
Uasteuiater for Vulatiles and Lead February 16.1975 sampling 

110777 TROY ALCOHOLS USEPA-8015 UU 0 J 

Figure 30 



lUOII 

SUBniTTAL HOT HEETING CLIEHT DUE DATE 

CLIEHT SUBHITTAL 

27015-242 

Last Approved Date Lab Id 

MifriiiyiliMiiiiiiMTi' 29491-16Q 

Last Approved Date Lab Id 

VMfppAMAin 32641-1 

Last Approved Date Lab Id 

rnBtrntrnvmimm- TN 30436-4B8 
Last Approved Date Lab Id 

32275-10 

Last Approved Date Lab Id 

WllimiiiWHli 29928-164 

Last Approved Date Lab Id 

LABORATORY PERFORMANCE REPORT 
19-FEB-95 - 25-FEB-95 

PA«._ 112 

COMPILED APPROVED RELEASED MAILED CLIENT DUE LAB DUE TURN PROJ 
UATt DATE DATE DA1E DATE DATE ARfiliMn rum 

02/14/95 02/20/95 02/20/95 02/24/95 02/21/95 21 RUN 

02/13/95 02/20/95 02/20/95 

02/23/75 

02/23/95 02/24/95 02/24/95 

02/22/95 

02/23/95 

02/24/95 02/21/95 21 Rl/U 

02/24/95 02/21/95 21 GLU 

02/24/95 02/22/95 9 GLU 

02/24/95 02/22/95 21 GLU 

02/24/95 02/23/95 21 RVB 

Figure 31 
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CLIEN 

FOR SAriPLES WITH A SAMPLE LI 

SUBMITTAL P Ch 

ATE FROM a6-FBb-1974 TO afc-Feb-1996 

SALES AMT SALES + ADD PROJECT MUM DUE DATE SAMPLE .HH B TYPE 

lA-December-lVVI soils GKR 
Jan 12 Arrival MR RVB 
Jan 16 Arrival CiM RVB 
Jan 16 Arrival HH RVB 
Jan 18 Arrival PL RVB 
Jan 17 Arrival MR RVB 
Jan 21 Arrival MR RVB 
Jan 21 Arrival HH RVB 
Jan 30 Arrival MR RVB 
Januaru 20.1775 Submittal GLU 
Feb 2 Arrival MR RVB 
Feb 2 Arrival HH RVB 
Jan 1975 Samples RVB 
Feb 7 Arrival MR RVB 
Feb 7 Arrival NN RVB 
Januaru 27. 1775 Submitta GKR 
Jan. 27. 1995 - Soils GKR 
TN 15216 GLU 
February 7.1775 Submittal HBK 
Feb 14 Arrival NN RVB 
Feb 11 Arrival MR RVB 
February. 1975 Samples GLU 
TH 15178.179.203 GLU 
February 6.1775 Submittal HBK 
February 1. 1995 Samples RVB 
TH 15268 GLU 
February B.1775 Submittal HBK 
03-FBbruaru-1995 Sampling GKR 
Spedla CDlifarm Test GJH 
02-February-1795 Sampling GLU 
TH 15218. 15217 GLU 
TH 15221.231.211.212.213 GLU 
TH 15223.211.222,210 GLU 
1?-January-1995 Sampling GKR 
February l975 Furqe Uells RVB 
February 9. 1995 Samples GLU 
Feb 11 Samples RVB 
TH 15255,260.257.256 GLU 
February 10.1995 Submittal HBK 
lS-FBbruary-1995 Sampling GKR 
lf»-FBbruary-1995 sampling GKR 
13-Februarg-1775 Sampling GKR 
15-February-1995 Sampling GKR 
February 22. 1995 Sample RVB 
Feb 9 Samples RVB 
February 7. 1775 Samples GLU 
TH 15269 GLU 
EARTH TECH Livonia:111907 GJH 

10,860.00 
128.00 
32.00 
12.00 
180.00 
111.00 
152. 00 
80. 00 
310.00 

17,800. 00 
36. 00 
96. 00 

27,775.00 
618. 00 
288. 00 

12,396.00 
6,091. 00 
300.00 
710.12 
60.00 
560. 00 

1,211.00 
372. 00 

5.811.00 
898.00 
52.50 

1,800.00 
1,408.00 

75. 00 
216. 00 
654.00 
405.50 
346.50 
60. 00 
845.00 
736.00 

4,550.00 
598.50 
360. 00 
668. 00 
172.00 
28.80 

694. 00 
85. 00 
898.00 
270.00 
190. 50 
465. 00 

10.860. 00 
128. 00 
32. 00 
12. 00 

480.00 
444. 00 
152. 00 
80. 00 
340.00 

17.800. 00 
36. 00 
96. 00 

29,775. 00 
618. 00 
288. 00 

12,376. 00 
6,091.00 
300.00 
710.12 
60. 00 
560. 00 

1,211.00 
372. 00 

5,811.00 
898.00 
52.50 

1,800. 00 
1,408.00 

160. 00 
216. 00 
651.00 
105.50 
316.50 
60. 00 
845.00 
736. 00 

4,550.00 
598. 50 
360. 00 
668.00 
172.00 
20. 00 

694. 00 
85.00 
898.00 
270.00 
170. 50 
465. 00 

33454-
32583-
32583-
32503-
32583-
32503-
32503-
32583-
32503-
31447-
32583-
32583-
29699-
32583-
32583-
32454-
32454-
31834-
32640-
325B3-
32593-
32641-
30436-
32507-
27728-
30436-
32507-
32454-
32666-
30272-
30436-
30436-
30436-
27642-
29158-
3:1249-
29140-
30136-
32507-
31667-
31777-
27280-
32471-
29011-
27928-
30505-
30436-
30704-

7 
10 
21 
3 

3 09-JAN-95 106695 
37 18-JAH-9S 108188 
30 20-JAH-95 108573 
37 20-JAH-75 108571 
12 21-JAH-75 108872 
13 25-JAH-75 108771 
11 30-JAH-75 107233 
15 30-JAH-75 107210 
16 03-FEB-75 107617 
I 07-FEB-75 107061 
47 08-FEB-95 109835 
48 OB-FEB-75 107838 
23 lO-FEB-95 109351 
17 13-FEB-75 110174 
50 13-FEB-75 110221 

15-FEB-75 107552 
15-FEB-95 109545 
17-FEB-75 110767 
20-FEB-75 110528 

51 20-FEB-95 110571 
52 20-FEB-95 110S76 
I 21-FEB-95 110036 

188 22-FEB-75 110827 
13 22-FEB-95 11012? 
164 23-FEB-75 110191 
172 Z1-FEB-75 111117 
II 21-FEB-75 110278 
11 24-FEB-95 110320 
1 26-FEB-95 111100 

128 27-FEB-95 110123 
187 27-FEB-75 110815 
170 27-FEB-75 110773 
171 27-FEB-75 111072 
17 27-FEB-75 111077 
138 27-FEB-95 110131 
140 27-FEB-95 110687 
II 27-FEB-95 110654 
493 28-FEB-95 111120 
15 2B-FEB-95 110520 
4 2B-FEB-95 110963 
71 2e-FEB-95 110860 
28 28-FEB-75 110858 
2 28-FEB-95 110856 

194 28-FEB-95 111353 
165 28-FEB-95 110471 
10 28-FEB-95 110869 
494 Ol-MAR-95 111140 
145 Ol-nAR-95 111094 

15 5 CCS 
4 6 CCS 
1 6 CCS 
I 6 CCS 
40 6 CCS 
17 6 CCS 
6 6 CCS 
5 6 CCS 
25 6 CCS 
40 6 CCS 
3 6 CCS 
8 6 CCS 
50 3 CCS 
27 6 CCS 
19 6 CCS 
IB 6 CCS 
7 6 CCS 
6 4 CCS 
2 3 CCS 
5 6 CCS 
35 6 CCS 
28 4 CCS 
11 6 CCS 
32 4 CCS 
2 4 CCS 
1 3 CCS 
10 4 CCS 
3 3 CCS 
5 3 CCS 
2 3 CCS 
17 6 CCS 
7 3 CCS 
7 3 CCS 
3 3 CCS 
7 3 CCS 
46 3 CCS 
7 3 CCS 
19 3 CCS 
2 4 CCS 
1 3 CCS a 4 CCS 
1 3 CCS 
2 3 CCS 
1 3 CCS 
2 3 CCS 
2 6 CCS 
3 3 CCS 
3 4 CCS 

Figure 32 
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4.1.2.6 Quality Assurance Reports 

Quality assurance reports play a vital role in the management of the 

quality system. Quality systems must be dosely scrutinized in order to 

monitor, maintain, adjust and add procedures or systems to meet 
existing and new QA objectives of the laboratory. 

Several quality assurance reports are created in this monitoring 
maintenance effort. Hiese reports serve different functions and are 
designed to inform the ultimate user. In the case of a client/invoice 
report, the quality assurance data is presented to facilitate the objectives 
of the project requirements fiom data assessment through full 3rd party 
data validation. 

Intemal quality assurance reports are created through both the 
TriMatrix LIMS system and external means. Some of the QA reports 
available through our LIMS includes: 

Result Lists/Shewart Charts Deviant Statistics 
Biased Statistics Locked Statistics 

Control Limit Comparison Report Analyst Certification 

Statistic Summary Report LIMS Qualifiers 
Analytical Batch Detail Report 

QC Batch Detail Report 

Discussions and examples of these and other quality assurance reports 
are presented in section 4.1.2.9-F and section 4.9. 

d 

d 
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4.1.2.7 Client Invoice/Quality Control Reporting 

Clienl/Invoice Reports are produced both automatically upon the 

completion of a submittal or sample delivery group. The initial report 

produced or "preliminary report" is an exact line printer replicate of the 

final report. 

Preliminary reports are sorted, placed into the original submittal or project 

folder that was created at log-in and forwarded to the appropriate project 

chemist. 

The project chemist reviews the preliminary report to validate that the 

data generated has fulfilled specifications originally created or requested 

for this project. The project chemist also validates the existence of the 

correct qualifications for when specifications have not been fulfilled. 

Upon review, the project chemist approves the preliminary report, thus 

making it available for the final report generation process. The printing of 

the final report is performed by the laboratory data coordinator. All final 

reports are forwarded to the project chemist for final signature and 

release. Each signed report is forwarded to the laboratory secretary for 

mailing to the client and flie laboratory project files. Dates are recorded 

as each submittal or report is mailed. Quality assurance data for a 

submittal or delivery package is presented as part of the both the 

preliminary and final reports. The extent of the quality assurance data 

presented as well as a description of part of each reporting level of the 

final report is present in subsections A-E. 
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O 
A) Level 1 • General Reporting Format 

TTie Level 1 reporting format is the general reporting format and is typically utilized for most 

laboratory projects. The Level 1 package will consist of the following: 

Report Description 

Cover Letter w/Project Qiemist sign-off 

Results of Analysis 

Statement of Data Qualifications 

Invoice 

lV<f. QfCQVksMaik4 
1 

2 

2 

1 

ReportIInvoice Options: 

Results of Analysis 

a) General Format (Landscape or Portrait) 

b) CAS Report 

c) Detection Limit (fractions only) 

Invoice 

a) Intemal Qient 

b) External Client 

c) Itemized! 

d) Lump Sum Invoice2 o 
Notes: 

1. The itemized invoice will list all samples and analyses on an individual basis. 

2. The Lump Sum Invoice will print only single line items on the invoice with the corresponding 
amount (example: "Program A Testing" $150.00). 

o 
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B) Level2 - Batch QC Reporting Format 

The Level 2 reporting format will consist of items from the Level 1 reporting package, with the 

exception of batch method QC. This format will include the following: 

Report PcucriptlQn NQ. QfCopUsMmM 
Cover Letter w/Project Chemist sign-off 1 

Results of Analysis 2 

Methods Page 2 

Batch QA/QC Results MPBs, LFBs, BLKs, LCSs & SURs 2 

Statement of Data Qualifications 2 

Field Chain-of Custody Form (COC) 1 

Invoice 1 

Report/Invoice Options: 

Results of Analysis Invoice 

a) General Format (Landscape or Portrait) a) Internal Qient 

b) CAS Report b) Extemal Qient 

c) Detection Limit (fractions only) c) Itemized 

d) Lump Sum Invoice 
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C) Level 3 - Data Assessment Reporting Format 

The Level 3 reporting format will consist of all items from the Level 2 package with the addition 

client specific matrix QC and the Analysis/Pretreatment Date Summary report TTiis format will 

include the following: 

jtmrt PfscriptiQn 
Cover Letter w/Project Chemist sign-off 

Results of Analysis 

Methods Page 

Batch QA/QC Results (MPBs, LFBs, BLKs, LCSs & SURs 

Client Specific Matrix QC (SPKs, MSDs and/or DUPs) 

Pretreatment/Date Summary Page* 

Statement of Data Qualifications 

Field Chain-of Custody Form (COQ 

Invoice 

No. of Copies Mailed 

1 

2 

2 

2 

2 

2 

2 

1 

1 o 
*The "Analysis/Pretreatment Date Summaiy Page" will present each sample and all tests with the 

dates of digestion, extraction and analysis and their corresponding expiration dates. This report 

win allow the data reviewer to quickly check for analysis hold time failures. 

Report/Invoice Options: 

Results of Analysis 

a) General Format (Landscape or Portrait) 

b) CAS Report 

c) Detection Limit (fractions only) 

Invoice 

a) Internal Qient 

b) External Client 

c) Itemized 

d) Lump Sum Invoice 

a 
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D) Level 4 - Data Validation Reporting Format 

The Level 4 reporting format will consist of all items presented in the Level 3 reporting package 

with the addition of providing raw data for all analyses. This format has been broken down into 

lab areas and will include the following: 

General Reporting: 

RepQit DmriptiQn 

Cover Letter w/Project Chemist sign-off 

Results of Analysis 

Methods Page 

Batch QA/QC Results (MPBs, LFBs, BLKs, LCSs, SURs) 

Qient Specific Matrix QC (SPKs, MSDs and/or DUPs) 

Pretreatment/Date Summary Page 

Statement of Data Qualifications 

Internal Chain-of-Custody Forms (if requested) 

Field Chain-of Custody Form (COC) 

pH integrity Log forms from Log-in 

Invoice 

Batch Detail Reports for all batches 

NQrQfCQpifsMaiM 

1 

2 

2 

2 

2 

2 

2 

Report/Invoice Options: 

Results of Analysis 

a) General Format (Landscape or Portrait) 

b) CAS Report 

c) Detection Limit (fractions only) 

Invoke. 

a) Internal Qient 

b) External Client 

c) Itemized 

d) Lump Sum Invoice 
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0 
Level 4 - Data Validation Reporting Format 

Area Specific Reporting (raw data packages) 

Client will be allowed to pick and choose from any of the items below. 

GCIMS RepQUdbks 
•"Tuning data for BFB and/or DFTPP 
•"Sample chromatograms and quantitation reports including all QC samples 
•"Sample chromatograms and quantitation reports for Initial and Continuing Calibrations 
•"Mass spectra, including reference spectra for all positive results 
•"Initial calibration response factor summaries with %RSD 
•"Continuing calibration response factor summaries with %RSD 
•"Library Search/Semi-Quantitation of TICs (if requested) 
•"Internal Standard Area and Retention Time Summary Report 

a GC Reportables 

•"Sample chromatograms and quantitation reports including all QC samples 
•"Record of standard curves 
•"Initial calibration response factor summaries with %RSD 

•"Continuing calibration response factor summaries with %RD 

Retention Time Window Summary Table 

•"Second column confirmation and quantitation (if applicable) 
•"GC/MS confirmation (if applicable) 

Metals Reportables 

•"Instrument printouts for all samples, standards and QC samples. 

•"preparation logs/forms for samples, QC samples and blanks 

•"Initial and continuing calibration verifications 

•"ICP inter element correction factors 

•"ICP linear range table 
•"ICP Serial Dilution's 
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Level 4 - Data Validation Reporting Format 

Area Specific Reporting (raw data packages) 

InorganidNonmetals Reportables 

*Instmment printouts for all samples, standards and QC samples.(if applicable) 

*preparation logs/forms for samples, QC samples and blanks 

*Initial and continuing calibration verifications 

*Copies of aU bench sheets used for reporting 

Extraction Laboratory Reportables 

•Extraction Summary forms for samples, QC samples and blanks 
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E) Level 5 • Contract Laboratory Program (CLP) Reporting Format 

The Level 5 reporting package will consist of a CLP type report, presented as specified in the 

following USEPA Contract Laboratory Program statement of work outlines (SOWs): 

Volatile Organics 

Semi-Volatile Organics 

Pesticides/PCB's 

Metals(except Mercury) 

Mercury 

(Aqueous/Solids) - CLP SOW 2/88 

(Aqueous/Solids) - CLP SOW 2/88 

(Aqueous/Solids) - CLP SOW 2/88 

(Aqueous/Solids) - CLP SOW 10/91 

(Aqueous/Solids) - CLP SOW 2/88 

General Reporting: 

Report Description 

Cover Letter w/Project Chemist sign-off 

Case Narrative 

Methods Page 

Pretreatment/Date Summary Page 

Statement of Data Qualifications 

Internal Chain-of-Custody Fonns 

Field Chain-of Custody Form (COC) 

pH integrity Log forms from Log-in 

Cooler temperature forms from Log-in 

Invoice 

No. of Copies Mailed 

1 

2 

2 

2 

2 

o 

ReportUnvoice Options: 

Results of Analysis 

a) CLP Format (Portrait) 

Invoice 

a) Internal Qient 

b) Extemal Qient 

. c) Itemized 

d) Lump Sum Invoice 
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Level 5 - CLP Reporting Format 

Area Specific Reporting (data packages) 

GC/MS Reportables 

*Form 1 - Sample Results 

*Fonn 2 - Surrogate Results Report (SDR) 

*Fonn 3 - Quality Control Data Report (SPK, MSD and LCS/LFB) 

*Foim 4 - Blank Summary Report (MPB and/or BLK) 

*Form 5 - Tuning data for BFB and/or DFTPP 

*Form 6 - Initial Calibration Report 

*Form 7 - Continuing Calibration Report 

*Form 8 - Internal Standard Area and Retention Time Summary Report (INS) 

*Sample chromatograms and quantitation reports for all data 

*Mass spectra, including reference spectra for all positive results 

*Library Search/Semi-Quantitation of TICs (as requested) 

GC Reportables 

*Form 1 - Sample Results 

*Form 2 - Surrogate Results Report (SUR) 

•Form 3 - Quality Control Data Report (SPK, MSD and LCS/LFB) 

*Form 4 - Blank Summary Report (MPB and/or BLK) 

*Form 6 - Initial Calibration Report 

*Form7 - Calibration Verification Report 

*Form 8 - Pesticide Analytical Sequence Report 

*Form 9 - Pesticide Florisil Check 

*Form 10 - Pesticide Identification Summary Report 

*Sample chromatograms and quantitation reports including all QC samples 

*Retention Time Window Summary Table 

*Second column-confirmation and quantitation (if applicable) 

*GC/MS confirmation (if applicable) 
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o 
Level 5 - CLP Reporting Format 

Area Specific Reporting (data packages) 

Metals Reportables 

*Form 1 - Sample Data 

*Form 2A - Initial and Continuing Calibration Data Report (ICV and CCV) 

•Form 2B - CRDL Standards Report (CRL) 

•Form 3 - Blanks Report (ICB, CCB, BLK and/or MPB) 

•Form 4 - TCP Interference Check Sample Report (lEC) 

•Form 5A - Matrix Spike Recovery Report (SPK) 

•Fonn 5B - Post Digestion Spike Report (PDS) 

•Form 6 - Matrix Spike Duplicate Report (MSD) 

•Form 7 - Laboratory Control Sample Report (LCS and/or LFB) 

•Form 8 - Standard Additions Report (If required) 

•Form 9 - ICP Serial Dilution's Report (If required) 

•Form 10 - Instrument Detection Limits Report a 
•Form 11 - ICP Inter-Element Correction Factors Report 

•Form 12 - ICP Linear Range Table 

•Form 13 - preparation logs/forms for samples, QC samples and blanks 

•Form 14 - Analysis Run Log (If Required) 

•Instrument Raw Data printouts for all samples, standards and QC samples. 

Inorggnic/Nonmetals Reportables 

•Instrument printouts for all samples, standards and QC samples.(if applicable) 

•preparation logs/forms for samples, QC samples and blanks 

•Initial and continuing calibration verifications 

•Copies of all bench sheets used for reporting 

Extraction laboratory Reportables 

•Extraction Summary forms for samples, QC samples and blanks 

o 
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TABLE 2 
Quality Assurance/Quality Control 

Type Designations 
LIMS Abbreviations: 

Method QC: 

MPB Method Preparation Blank 
BLK Daily Blank, Analytical/Instrument 
LFB Laboratory Fortified Blank 
LCS Laboratory Control Sample 
lEC ICP Interference Check Sample 
CRL Contract Required Detection Limit Standard 
ICB Initial Calibration Blank 
ICV Initial Calibration Verification 
CCB Continuing Calibration Blank 
CCV Continuing Calibration Verification 

Matrix QC: 
SPK Sample Matrix Spike 
MSD Sample Matrix Spike Duplicate 
DUP Sample Matrix Duplicate 
PDS Post Digestion Spike 

Miscellaneous 
SUR Surrogate Spike 
TIC Tentatively Identified Compound 
BFB 4-Bromofluorobenzene 
DFTPP Decafluorotriphenylphosphine 
INS Internal Standard 
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Q 
If a laboratory project is designated as a level 4 or higher, additional 

materials such as instrument raw data is also assembled as part of the 

final report. A flow chart illustrating the report generation process is 

presented in Figure 33. 

o 

a 
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Q 
4.1.2,8 Project Files 

The project file is the comprehensive record of every project completed at 

the TriMatrix laboratories. Each project file consists of a file folder set
up by the laboratory secretary, at the time of log-in. All project files are 
stored in a secure/strict limited-access area of the laboratory. Hie 

laboratory secretary is responsible for including the fiollowing in flie 
project file: 

• Initial project report/analysis plan/proposal 
• All correspondence or documents mailed or received witti the samples. 

• AU sample receiving/log-in forms. 

• Chain-of-custody forms. 
• Laboratory woricsheets. 

• Preliminary reports. 
• Copy of the invoice. 
• Final laboratory report including all reported quality control data. 

All project files are stored on-site for 1 year and then off-site at a secured 
limited access storage facility for an additional 6 years. 

a 
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4.1.2.9 Quality Control Documents 

A) Analyst Notebooks 

The lab notebooks are the daily records of aU activities of an analyst, or 

group of analysts, working in the lab. The notebooks are bound and 

paginated. The notebook is cleanly labeled on the inside cover with the 

date issued, the analyst's name, and the date completed. There are 

several specific rules which are followed: 

• All entries are in ink 

• There are no erasures, obliteration's, or white outs allowed 

• Corrections are single lined and initialed 

• A new page is started each day or with every batch of samples 

• Empty space is covered with a Z and signed and dated across the 

obtuse line 

• Any and aU work, observations, and errors are noted 

• Problem areas identified 

• Each page is signed and dated by the analyst performing the 

work. 

When the instrument has just been repaired, a lamp changed, new 

column installed, detector repaired, or changed in any other manner, the 

log will also contain; 

• A comment relative to the change or repair 

• Reference page number to the Instmment Maintenance Log 
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The organic log books also contains the following information relative to 

GC and GCMS oven and column conditions UNLESS they are exactly 

as specified in the referenced method (which then will be commented on 

as such): 

• column used (packing, diameter, length, type) o capillary as split 

or splitiess 

• current type and flow 

• make-up flow if appropriate 

• oven temperature and program if appropriate 

• injector temperature 

• detector temperature 

• ion chamber voltage 

B) Instrument Logbooks 

Two different instrument logbooks are maintained on each laboratory 

instrument-an instrument run-log and an instrument maintenance log. 

Each log plays an important role in the documentation of daily instrument 

activities. 

The instrument mn-log is a bound and paginated log which is used to 

document aU analytical determinations of a designated instrument These 

determinations include not only sample analyses, but recordings of all 

calibration and calibration runs, quality control analyses and where 

applicable any instrument tuning activities. 

The instrument run log also provides a chronology of each days analyses. 

Ihis chronology plays an important role in the data validation process. 

All run logs are identified by instrument manufacturer name and model 

number, instrument serial number, and the starting and ending dates 

encompassed. All completed run logs are issued document control 

numbers, inventoried and properly archived. 
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The instrument maintenance log is a bound and paginated log which is 

used to track potential maintenance problems. The maintenance log is 

used to document whenever an instrament maintenance procedure, repair 

or modification activity is performed. All activities are documented by 

recording what was done, by whom and why. Other activities that are 

recorded in this log include routine daily functions such as septum 

changes on a GC injector or the cleaning of optical windows on an atomic 

absoiption unit 

All completed maintenance logs are identified by instrament manufacturer 

name and model number, instrument serial number and the starting and 

ending dates encompassed. All maintenance logs are issued document 

control numbers, inventoried and properly archived. 

C) Control Temperature Units 

Each oven, incubator and aU cold storage devices have their temperatures 

monitored and recorded on a daily basis. Within each controlled 

temperature unit is a thermometer which has been checked on a periodic 

basis against a NIST traceable thermometer. The schedule for these 

certifications is annually for mercury-in-glass and quarterly for all dial 

type thermometers. 

All temperature readings and thermometer calibrations are recorded in a 

controlled temperature logbook. This log contains a page for each unit 

with detailed information on unit identification, serial number, laboratory 

location and designated operating temperature. Accompanying each 

unique log unit record page is a step by step corrective action procedure to 

be-referenced when a temperature-unit has faUen outside its predetermined 

operating range. An example of a controlled temperature log form and its 

corresponding coirective action procedure is presented in figures 34 and 

35. 
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STANDARD OPERATING PROCEDURE 
CORRECTIVE ACTION 

"CONTROLLED TEMPERATURE UNITS" 

Device: Randell Model 1020 Refrigerator 

Operating Range: 1-5°C 

*If temperature reading is outside the operating range, perform the following trouble 
shooting items. 

1. If there is no obvious mechanical breakdown, take another temperature reading 
and record, 

2. If the temperature is too low, adjust the controls up slightly and monitor 
frequently to prevent the contents from freezing. 

3. Check the physical integrity and for continuous electrical power. 

4. If the anomaly is a result of mechanical problems, move all samples to another 
refrigerator and notify affected lab areas. 

5. If a minor adjustment will return the temperature to specification, adjust the 
temperature control and monitor the unit hourly to ensure the minor modification 
does not result in freezing the unit's contents. 

6. Notate all actions in the logbook and unit problem report, notify area supervisor 
and the quality assurance area. If necessary the QA Supervisor will contact 
service representative the next business day: 

Figure 35 
Huizenga 1 Aempunit 
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D) Balance Monitoring 

Each analytical and top loading balance used at the TriMatrix laboratory 

is monitored for accuracy. All daily checks are recorded in an TriMatrix 
balance log. Refer to section 4.3.3 below. 

E) Standard Record Books 

All standards and calibration solutions used at the TriMatrix laboratory 
are prepared when possible, ftom reagents or solutioiw traceable to 

national standards. Each standard solution, whether a stock, an 
intermediate or a working concentration is traceable to its origin source by 
means of standard logbooks. 

Each standard logbook contains the following information: 

• The analyte or analytes contained in the standard 
• The concentration 
• The solvent used to prepare the standard 
• The preservative (i.e., nitric acid) 
• The date of preparation 

• Initials of the preparer 
• The standard expiration date 

• The standard reference number 

The last item, the reference number, is a unique identifier which is an 
extension of the stock reagent identification number and any subsequent 
dilutions. 
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m 
F) Pipet Logs 

All autopipetors utilized within the TriMatrix laboratories for the delivery 

of standard solutions, dilutents, and reagents are periodically checked for 

delivery accuracy. Because these pipetors contain mechanical parts, they 

are subject to inaccuracies if not properly maintained and calibrated. 

The TriMatrix laboratories perform monthly calibration checks on all 

autopipetors. All calibration activities are documented in an TriMatrix 

pipet logbook. Each log is identified by manufacturer name and model 

number, the pipetor serial number (if available), and the starting and 

ending dates encompassed. AH complete pipet logbooks are assigned 

document control numbers, inventoried and properly archived. 

G) QC Reports, Lists and Charts (Internal) 

Quality control reports are used also within the TriMatrix laboratories to 

monitor the analytical process and to provide a means by which this 

analytical process can be viewed over time. These reports range from 

intemal audit reports to management to standard control or SQC charts. 

It is the responsibility of the quality assurance staff to compile, monitor, 

and maintain the necessary quality control reports, which wiU aUow both 

management and the laboratory staff the means to monitor the control of 

all analytical data. 

Examples of efforts available for this monitoring process are presented in 

Figures 36 through 39. 
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Quality Assurance (Shaiuhart) Chart 

Sample Duplicates (Percent Differences) 
f?>D(?i Ol-FEH-1995 to 25-JAN-1996 

INORGANIC LABORATORY 

PAGE 1 

Pai .•imeter: IIIIROGEN, NMRATL 
Cnlorimetrir. Autu -Cadmium Reduction nlication: 

eference: 
DATER 
UBEPA-353. 2 

ODL: 0.05 
Unit: fflg/1 Range: 1 

Ruii Date Oper Sample^ 

24-JAIi-9A 
24-,IA|.i-.9^j 
24-..)AH-yA 
16- . (AH -96 
02-.IAIi-96 
27-Di:;C-95 
21-f)t:C-95 
21-DEC-95 
20-l.'t;C- 95 
3 5-DI,:C-95 
i4-Dn;:-95 
i3-Dr;(:-95 
07-DIZC-95 
07-oi;:(>-95 
10-m.)i.'-93 
10-Ni;H,f-95 
09-Ni)«.i-95 
02-l'ia'..i-95 
(•2-i'IU>.'-95 
Ol-lif.li.i-95 
2c-ncr-95 
25-(if;r-9'5 
20-fiirr-95 
13-ui.:r-95 
11-OCT-95 
C'7-0CT-95 
04-0CT-95 
29-SEP-95 
27-GEP-95 
21-SEP-95 
2i-Gr:;p-95 
20-St;p-95 
14-SF;P-95 
13-SE;P-95 
13-SLP-9S 
07-SFP-95 
30-All!r 95 
ll-AIJG-95 
00-Al)(3-95 
27- JUL--95 
25-JUI..-95 
20-JIJI..-95 
19-JU1.-95 
19-.JJL-95 

LEU 
i..EU 
I...EU 
LE.U 
LEU 
LEU 
LEU 
L.EU 
I.EU 
t..EU 
LEU 
LEU 
LEU 
LEU 
LEU 
i..EU 
i-EU 
LEU 
LEU 
i.£U 
LEU 
LEU 
LEU 
LEU 
LEU 
LEU 
I..EU 
L.EU 
1.EU 
LE;U 
LEU 
I..EI.) 
LEU 
LEU 
LEU 
LEU 
LEU 
LEU 
L.EU 
i..EU 
LEU 
LEU 
i..EU 
LEU 

136506 
136463 
136441 
133829 
133062 
135187 
135013 
135007 
134833 
134540 
134298 
133144 
133854 
133645 
131728 
131785 
131530 
130803 
1307SM 
130846 
130404 
130277 
130130 
129537 
129149 
129009 
128811 
128516 
128307 
127866 
127435 
127767 
12.7165 
126919 
126599 
126562 
126113 
124831 
124347 
123600 
123586 
123168 
123264 
123192 

ZERO 
0.0% 

I1EAN 
1. 3% 

UWL 
9. 0% 

UCL 
13. 0% 

iUtX ******* 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
I ** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 
********** Figure 36 



Oi-ria3-9^ h IRItlATRIX LAPO^niES, IHC. - GRR 
Quality As-!^^ ice Report 

Laboratoru Control Samples (Percent Recoveries) 
from Ol-FEEt-1995 to 25-JAH-199i 

Parameter: MnROLLit illTRATL 
i'iethod: Color i.metric., Aiito-Cadmium Reduct ion 

Application: IJATER 
Reference: USEPA-353.2 

DDL: 0.05 
Unit: flig/l 

Run Date Analyst Ulanl: Cone. Spite Amt. Final Cone. y. Rec. 

24-.JAIt-9.') Lj!.ipel. E. l-lh i v;e 0 6. 47 A.3A 98.00 
24-JAH-9i l...aure,i. E. Uli i.te 0 Q. 32 0. 32 100.00 
23-JAH-9/!) Laurel E. Ml lite 0 A. 47 A. 32 98. 00 
23-..IAI4-96 L;.turei E. ill lite 0 0. 32 0.32 100.00 
I7--.JA14-96 Laurel E. Uliite 0 6. 47 A. 20 96. 00 
17-JAIt-9A Laurel E. Uli i te 0 0.32 0. 31 97. 00 
16-JA1'H96 La\.)rel E. Uti i te 0 6. 47 A. 18 96.00 
J,<!i-,.lAH-96 Laurel E. 111 lite 0 0. 32 0. 31 97. 00 
02-JAI4-96 Laurel E. III lite 0 6. 47 A. 30 97.00 
02-,JAIi-96 Laurel E. Uhite 0 0. 32 0.32 100.00 
27-DEf:-95 Laurel E. Uhite 0 6. 47 A. 28 97. 00 
27-0EC-95 Laurel E. .Uliite 0 0.32 0.32 100. 00 
21-f)E(:-95 Laurel E. Uliite 0 A. 4? 6. 12 95. 00 
21-l)E(:-95 Laurel E. Uliite 0 0. 32 0.31 97.00 
20-DF:(:-95 Laurel E. Uhite 0 6. 47 A. 43 99. 00 
20--DEC-95 Laurel E. Uhite 0 0.32 0. 32 100. 00 
15-l)EC-95 Laurel E. Uhite 0 6. 47 A. 18 96. 00 
l5-DO:-93 Laurel E. Uhite 0 0. 32 0.32 100.00 
1.4-i:-E(:-95 Laurel E. Uhite 0 6. 47 6.22 96.00 
14-DE(:-95 Laurel E. Uhite 0 0.32 0.32 100. 00 
13~DEC-95 I..aurel E. Uhi te 0 6. 47 A. 32 93. 00 
13-DEC-93 Laurel E. Uhite 0 0.32 0.32 100. 00 
07-DEC-95 L:jurel E. UiDte 0 6. 47 A. 35 98. 00 
07-|.)E(:~95 Laurel E. Ulii te 0 0.32 0.32 100. 00 
07-DEC-93 Laurel E. Uh i te 0 6. 47 A. 29 97.00 
07-DEO95 i.aurel E. Uhi te 0 0. 32 0. 32 100.00 
C'2-i)E(J-95 Laurel E. Uh J.te 0 A. 47 A. 31 98. 00 
02-DE(:-95 Laurel LL Ui 1 i te 0 0.32 0.32 100.00 
:;:;0-HfJD-95 i.aurel E. Uh ite 0 6. 47 A. 31 98. 00 
:;)0-l'l0's'-93 L.JuroJ E. l-lhite 0 0. 32 0.32 100. 00 
2v-HC)D-93 l.-nrel E. Uhite 0 A. 47 A. 27 97. 00 
29 H()'J-95 L.aurt)] 1... Uii i te 0 0. 32 0.32 lOO.00 
1.5-l'li;)D-93 Laurel E. ill lite 0 A. 47 A. 21 96. 00 
1.5-H0y-93 L.aurul E. Uliite 0 0.32 0.32 100. 00 
•10-H(.V9-95 Laurel E. Uliite 0 A. 47 A. 24 96. 00 
10--NQy-95 Laurel E. Uliite 0 0.32 0.32 100.00 
09"Uny-95 Laurel E. Uhite 0 A. 47 6.33 98. 00 
09-|'l0y-95 Laurel E. Uliite 0 0. 32 0. 32 100.00 
03-l'10D-95 Laurel E. lihite 0 0.32 0.33 103.00 
03-WfJD-95 Laurel E. ill lite 0 A. 47 A. 51 101. 00 
0::t il(:)D-95 Laurel E. unite 0 0. 32 0.33 103. 00 
02-M0V-95 Laurel E, Uhite 0 A. 47 A. 13 95. 00 
02-('l0's'-95 Laurel E. Uhite 0 0. 32 0.31 97. 00 
Ol-ilOD-95 Laurel E. Uhite 0 A. 47 A. 08 94.00 
01--H0D-95 Laurel E. Uhite 0 0. 32 0.31 97. 00 
28-(.lCr-95 Lai;rel E. unite 0 6. 47 •»A*20 ^^6. 00 
;38-ocr-95 Laurel E. Uhite 0 0.32 lire 3fi7. 00 
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Laboratory Control Samples (Percent Recoveries) 
from Ol-FEB-1995 to 2S-JAH-1996 

INORGANIC LABORATORY 

PAGE 1 

Parameter; 
ilethod: 

NITRQGEH, NITRATE 
Colorimetric, Auto-Cadmium Reduction 

Application: WATER 
Reference: USEPA-353.2 

DDL: 0.05 
Unit: mg/1 

Run Da}:>3 Oner 

2^-JAM-9.', 
rM-,lAM-y6 
23-JAH-96 
23-JAM-9A 
17-JAH-yA 
17-JAM-96 
1A-,)AH-9A 
lA-JAH-yA 
•:i2-JAH-9ii 
(12-JAH-96 
27-r)EC-95 
27-i:>EC-95 
21-nEC-9'.5 
21-DEC-95 
20-OEC-95 
20-t)EC-95 
.15-DEC-95 
15-riiTC-95 
14-DFC-95 
14-DEC-9f, 
13-DI-:C-95 
.l3-l)EC:-95 
07-l)EC-95 
07-DEC-95 
(:i7-DEC-95 
07-LH-C-95 
02-Dt:T-95 
02-DEC-95 
30-M(lV-95 
30-H(;i9-95 
29-M00-95 
29-l'l0'v'-95 
15-Tlr)>.;-95 

lO-IIOV-95 
lO-MOy-95 
09-NOO-95 
09-M(lV-95 
Q3-M()V-95 
(13-1100-95 
03-M00-95 
02-N(.)0-95 
0P-M(jl0-95 
(il-MOV-95 

LLU 
l.LT-J 
LEU 

LEU 
LEU 
LEU 
l.EU 
l.EU 
l,.EU 
LEU 
LEU 
LEU 
I.EU 
LEU 
I..EU 
LEU 
LEU 
LEU 
LE:U 
LEU 
I..EU 
LEU 
LEU 
I..EU 
l.EU 
LEU 
I.EU 
LEU 
LEU 
LEU 
LEU 
l.EU 
LEU 
LEU 
LEU 
LEU 
LEU 
LEU 
LEU 
l.EU 
LEU 
l.EU 
LEU 

e 

L.i;:i.. 
O'l. 0% 

LUL 
09. oy. 

NEIAU 
98. 7X 

UUL 
108. OX 

UCL 
113. OX 

an 
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Parameter; 
Clethod 

ridtrit; Soilce Durjiieates (Percent Differancee) 
from 0J.-rEB-i9P5 to 25-JAN-199o 

ilETALS LABORATORY 

SILVER.. TOTAL 
Atomic Emission-ICP 

lication: UU 
eference; EPA-200.7 

DDL: 10 
Unit: ug/1 Range: 2 

Run Date Oper Sample ZERO 
0.0% 

nEAN 
3. 67. 

UUL 
11.0% 

UCL 
20. 0% 

18-JAI-<-96 OUJ 136103 < < 
18-JAN-96 DUJ 135981 < 

i 

16-JAN-96 DUJ 135896 < < 
ll-JAH-96 DUJ 135485 ************* J 
ll-JAW-96 DUJ 13.5640 *************! 
09-NOO-95 OUJ 131303 ******************; 
07-N0V-95 DUJ 131205 ***; 
13-0CT-95 DUJ 129347 *************: 
12-0CT-95 DUJ 129099 WWMWwWUWW1 

29-SEP-95 DUJ 128408 ********! 
27-SEP-95 DUJ 128028 *************; 
15-SEP-95 DUJ 126774 ***; 
29-AUG-95 DUJ 125787 WWW t 

24-AUG-95 DUJ 125597 ***; 
24-AUG-95 DUJ 125355 ********! 
04-AUG-9.5 DUJ 124173 WWWWWnW™1 

04-AUG-95 DUJ 124100 ******** 5 
04-AUG-95 DUJ 124012 ! 
04-AUG-95 DUJ 123833 ********! 
05-JUL-95 DUJ 121909 *************; 
05-JUI.-95 DUJ 121911 ***! 
24-JUN-95 DUJ 120732 ********; 
16-JUN-95 DUJ 120258 
16-JUN-95 DUJ 120257 ***} 
16-JUN-95 DUJ 120179 ************* 1 
13--JUM-95 DUJ 119354 ********! 
13-JUN-95 DUJ 119841 ! 
22-f1AY-95 DUJ 117741 ! 
28-APR-95 DUJ 115465 |. 

28-APR-95 DUJ 115642 ******** 5 
24-APR-95 DUJ 115326 ************* I 
ll-APR-95 DUJ 114171 ********: 
lO-AF'R-95 DUJ 114301 ******** 
lO-APR-95 DUJ 114320 I 
06-t1AR-95 DUJ 111627 ******** j 
16-FEB-95 DUJ 110544 
Ol-l-LB-95 DUJ 109505 !' 
Ol-FEB-95 DUJ 109460 } 

Figure 39 
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o 
Quality control reports are used extensively in the TriMatrix laboratory to 
access the analytical process. All QC reports are created through flie 
TriMatrix LIMS system. Many of these reports such as the analytical 
and QC batch detail reports are utilized daily to monitor all aspects of 

quality control, i.e., method accuracy, precision, completeness and provide 
the means for overall data assessment at the batch level. 

Many options are available through the TriMatrix LIMS in creating each 
type of report 

Presented in Table 3 is a list of quality control reports provided through 
our LIMS and a brief summary or description of their use. 

o 

o 
k:Nproject\sop^qamNQAM4GR ^ 
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TABLE 3 

Report Name Description of Use 

Analytical Batch Detail Report This report displays aU analyses for a given 

analytical batch, including all sample data and 

Analytical Batch Detail Report 

quality control checks as tested in the 

analytical batch. 

QC Batch Detail Report This report displays all results for a given QC 

or matrix batch. The samples may have been 

analyzed in several analytical batches, but are 

presented as a review of the extraction or 

pretreatment batch. 

Results List This report generally is utilized in conjunction 

with a Shewart Chart to display QC data in a 

tabular form. 

Shewart CHiart The Shewart report is created to graphically 

display the distribution of QC data. This 

report is available to display the distribution of 

both accuracy and precision data. 

Compliance Summary The compliance summary report was created 

to display batch and method compliance or 

completeness as defined for each analytical 

protocol. Also displayed in this report is a 

number of warning and control failures with 

specific data presented for all out-of-control 

data points. 

Biased Statistics The biased statistics report is utilized in listing 

tests which have become biased by having 7 

continuous results on one side of the mean. 

Control Limit Comparison Report The control limit comparison report was 

designed to present current in-house statistical 

windows in comparison to those published in a 

specific method. 
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o 
Statistics Summary This report lists current statistical values by 

test for a given lab area. The information 
presented includes: no. of observations, mean, 
standard deviation, upper and lower control 
and warning limits and method specific or 

limits. 

Statistics Report by Class "Diis report is designed to present operational 

statistical windows for designated QC types 

and test lists. 

Deviant Statistics The deviant statistics report is used to list tests 
that have statistical values which have deviated 
significantly fiom the previous statistical data. 

Locked Statistics This report displays all locked statistics for a 
given laboratory area. An example of a locked 
statistic is an ICV or initial calibration 
verification standard for ICP analysis. 

Analyst Certifications The analyst certification report is produced to 
review laboratory control sample data for a 
given analyst, test, and defined time period. 
This report is utilized to review an analyst's 
perfonnance. 

Pre-Defined Qualifier Report This report list defined all analysis, sample and 

batch qualifiers that are available for data 

qualifications. The report is used for reference 
purposes only. 

Examples of these reports are presented in Appendix C. 

k:YrojectSsop\qam\QAM4GR 4-59 
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4.1.2.10 Confidentiality and Proprietary Rights 

Since a significant amount of information may be received in the 

laboratory by telephone, written submittals, and personal contact 

regarding details of a client's operations, it is essential that strict 

confidentiality be maintained in the handling of aU client details. Client 

data is to be protected in locked filing cabinets and in limited access 

computer files. Under no circumstances is the name of a client or any 

information regarding that client to be revealed to another client or to a 

regulatory agency without the client's written permission. 

Any details of a client's operations which have necessarily been revealed 

to the laboratory for testing purposes are to be considered as proprietary 

and protected by patents, copyrights, infringement laws, or other legal 

constraints against disclosure. 

4.1.2.11 Document Storage and Traceability 

Archiving of information at the TriMatrix laboratories has been designed 

to meet both short-term and long-term storage needs. Archives are 

maintained for a wide variety of data and documentation. These archives 

can be categorized into two main groups, a) document archives (physical 

documents) and b)electronic archives (data files). The following Table 4 

illustrates the current TriMatrix archival systems, their location and 

duration. 

k^project^sop^qa^^^QAM4GR 4-60 / 1/96 
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a 
TABLE 4 

DATA ARCHIVING SYSTEMS 

DOCUMENT ARCHIVES 

Laboratory benchsheets on-site 1 year 
Laboratory benchsheets off-site 6 years 

Instrument Print-Outs (raw data) on-site 1 year 
Instrument Print-Outs (raw data) off-site 6 years 

Laboratory Logs (run, maint., etc,) on-site 3 years 
Laboratory Logs (run, maint., etc,) off-site 6 years 

Client Files (reports, correspondence, invoices) on-site 1 year 
Client Files (reports, correspondence, invoices) off-site 6 years 

Proposal Files on-site 5 years 
Purchase Agreements on-site 5 years 

yes 
yes 
yes| 
yes^ 
yes 

o yes'' 
no 
no 

1. Instrument printouts are only scanned if they contain handwritten notations. All other data is 

stored in both the hard copy version and as an electronic file (see below) 

2. All LIMS generated client/invoice reports are automatically archived to the optical disk 

system. 

ELECTRONIC ARCHIVES 

o 

Instrument Data Files-GC/MS(Extrels) on-site 3-5 years^ Tape 
Instrument Data Files-GC/MS^ON Traps) on-site 10 years Optical Disk 
Instrument Data files-GC (TurboChrome) on-site 10 years Optical Disk 
Instrument Data files-AA/ICP on-site 10 years (^tical Disk 
Instrument Data files-Auto Analyzer on-site 10 years Optical Disk 

3. All tapes are retained indefinitely, the anticipated life is expected to be 3-5 years. 

o 
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Documentation records or logs are maintained for all archival systems to 

aid in the quick retrieval of informatioa Extended archival periods or 

special procedures are also in place for some projects and clients. 

4.1.3 Standard Operating Procedures (SOPs) 

A standard operating procedure (SOP) is a guide that addresses the need for each 

laboratory to maintain a manual that clearly defines the exact steps to be followed 

in performing an analytical procedure. 

This delineation of these exact steps will improve the confidence and the ability to 

reproduce the analytical conditions, which in turn wiU help the overall 

reproduction of analytical data. 

A significant part of the variability in the analytical data generated by a given 

method is in part largely due to minor variations in the operation and/or inability 

to routinely reproduce the steps in the analytical process. A standard operating 

procedure should clearly define these steps and help minimize these minor 

variations. 

Many of the methods published today by various agencies provide only general 

guidance in performing an analytical determinatioa This is another important 

reason why specific laboratory procedures are needed. 
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All SOP's developed by the TriMatrix laboratories are subject to a 

review process where signatures or approvals are required from the 

appropriate area supervisor, the quality assurance supervisor and the 

laboratory manager. In addition to this overall approval process, each 

page of an SOP is individually approved by the laboratory area and flie 

quality assurance supervisors (see enclosed Figures 40 and 41). 

4.1.3.3 SOP Documentation and Control 

All SOPs are assigned procedure numbers that are unique to each 

laboratory, the effective date, revision number, information on the 

author, total number of pages and identification of any individual page 

revisions. 

All TriMatrix SOPs are controlled through a controlled document 

management system. The system is used to document the release of any 

SOP to in-house staff, external clients or government agencies. This 

documentation procedure is maintained on an TriMatrix standard 

operating procedure inventory log form (see enclosed Figure 42). TTiis 

form is generated for each SOP and revision number. All forms arc 

maintained in a locked SOP file. Entries are made for each copy 

produced, including date issued, by whom, name of chemist, lab area, 

client, etc. to whom the SOP was issued and a unique document control 

number. 

When an SOP is revised, all previously issued versions must be 

collected before replacement with the latest revision. 

All copied SOPs are printed on special paper that is clearly labeled as a 

controlled TriMatrix document (see attached Figure 43). 

Q 

o 
lc:YnJjed\sopVqatnV3AM4GR 4-64 , 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

4.1.3.1 SOP Categories-Types 

The TriMatrix laboratories standard operating procedures are written for 

almost all laboratory activities. The categories utilized in the organization 

of SOPs are presented in Table 5; 

TABLE 5 

Trace Metals 

Gas Chromatograph 

Spectrophotometric Procedures 

Gravimetric Procedures 

Extractions-Organic 

Sales and Customer Service 

Laboratory Computer Operations 

Sample Receiving, Storage, & Disposal 

Bottle Prep 

Microbiology 

Waste Characterization 

Instrumental-General 

Gas Chromatography/Mass Spectroscopy 

Titrimetric Procedures 

Electrochemical/Potentiometric Procedures 

Quality Assurance 

Business and Accounting 

Laboratory Safety and Security 

MisceUaneous 

Inorganic-General 

4.1.3.2 SOP Development, Formatting and Review 

All standard operating procedures are developed and written to the 

specifications outlined in the TriMatrix guidelines for the preparation of 

an SOP. These guidelines are presented as a standard operating 

procedure and are available in different formats that have been designed 

to accommodate analytical tests, non-tests such as extractions or 

digestions, and a documentation or non-analytical activity. The 

guidelines were developed from both USEPA and ASTM protocols for 

the creation of a standard operating procedure. 

k:*projecl\sopVjaniNQAM4GR 4-63 
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STANDARD OPERATING PROCEDURE 

CYANIDE, TOTAL 

PRELIMINARY MACRODISTILLATION 

USEPA METHOD #SDM 4500-CN B, 4500 CN C 

APPROVALS: 

o 

Inorganic Supervisor:. Date: 

QA/QC Supervisor:. Date: 

Laboratory Manager:. Date: 

Procedure Number: 

Revision Number: 0.0 By: Betty Doyle Effective Date: 2/8/95 

Total Number of Pages: 10 

Figure 40 

Pages Revised: None 

k:NprojeaNin\sopNcn-dist 



EARTH TECH 
Standard Operating Procedure 

Subject; Cytinide, Total Procedure No: 
Preliminary Distillation Revision No: 0.0 

Effective Date: 2/8/95 

USEPA Method SDM 4500-CN B, 4500-CN C Page 1 of 9 

1.0 PRINCIPAL METHOD REFERENCE 

Standard Methods for the Examination of Water and Wastewater, 18th Edition (1992), 
4500-CN B, 4500-CN C. 

2.0 PARAMETER LIST 

Cyanide, Total. 

3.0 SCOPE AND APPLICATION 

3.1 This method is applicable to the determination of cyanide in soil, sludge, and waste. 
This method may be used for water and wastewater, if needed, using 250 mis of sample 
and 250 mis of DI H2O for distilling. 

3.2 The method detects inorganic cyanides tliat are present as either simple soluble salts or 
complex radicals. 

3.3 The applicable range for this method is 0.05 to 10 mg/kg. 

3.4 The reportable detection limit for this method is 0.05 mg/kg but varies as to % solids for 
sods and sludges. Wastes are reported on an "as received" basis. 

4.0 SUMMARY OF TEST METHOD 

The cyanide present in the sample is released as a gas (HCN) upon the addition of 
sulfuric acid. The HCN is collected in a NaOH scrubbing solution. The NaOH 
scrubbing solution is then analyzed for cyanide using EPA Method 335.3/9012. This 
method has been modified: Bismuth nitrate is used to remove sulfide interference rather 
than lead carbonate. 

Figure 41 

Approved By: Approved By: 
QA/QC Supervisor Area Supervisor 
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Instrumental - General 
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Gas Chromatography/Mass Spectroscopy (GC/MS) 
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Prefixes: OR- Grand Rapids, LI - Livonia 

Example: Procedure Number GR-15-104, "Hazard Waste Disposal" for Grand Rapids Lab. 

Figure 42 

O 
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4.1.4 LIMS Validation Procedures 

The TriMatrix laboratory has developed and maintained a custom laboratory 

information system (LIMS). This TriMatrix system was exclusively designed to 

encompass all aspects of our laboratory operations. The main functions of the 

TriMatrix LIMS are; 

• Project Management 

• Sample Management 

• Woric Scheduling and Management 

• Data Entry, Verification and Approval 

• Report Generation 

• Invoicing 

4.1.4.1 Good Automated Laboratory Practices (GALP) Compliance 

In designing the TriMatrix LIMS system, certain fundamental approaches 

were taken in an effort to maintain proper authority, documentation and 

control during the design, programming and implementation stages of the 

system. 

Recently, the TriMatrix system has been reviewed against the USEPA's 

publication "Good Automated Laboratory Practices". Our review against 

the guidelines presented in the manual has validated our initial approach 

to the processes involved with the TriMatrix LIMS. 

The GALP guidelines emphasize the need for proper organization and 

personnel, the correct facility to maintain system integrity, obtain the 

proper equipment to maximize on-going. operations, identification and 

maintenance of system security, data security, consistent system use, 

software documentation/maintenance, operational logs and 

backup/recovery schemes. 

a 

o 

o 
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The TriMatrix laboratory has numerous in depth protocols to deal with 

these guidelines as well as many others. Many of the procedures utilized 

to describe our efforts to meet these guidelines are presented in a series of 

standard operating procedures which includes the following categories and 

descriptions: 

Security — Describe how the automated data collection system is kept 
secure. Discuss physical security of the computer(s), access to use of the 
installed software, ability to modify the installed software, ability to install 
additional software, and access to the data (i.e. retrieval, insertion, 
modification, and deletion). 

Raw Data — Define what constimtes raw data (vs. processed data). 

Data Entry — Describe how data, both raw and processed, is entered 
into the data storage files, and how the operator entering the data is 
identified in the files. 

Verification — Describe how the accuracy of the data, whether entered 
manually or automatically, is verified. 

Errors — Identify all anticipated error codes & messages, who is 
responsible for taking corrective action, and what corrective action should 
be taken. 

Processing — Describe how the raw data is processed (manipulated) and 
analyzed (inteipreted). 

Change Control — Describe the ways in which data may be changed, 
how the original data is preserved for the historical record, and how the 
changed data is documented (i.e. who made the change, when, and why). 

Reporting — Describe how the integrity of the data is protected on aU 
reports, whether visual hardcopy or magnetic media. 

Backup and Recovery — Describe the schedule and method of backing 
up the data files, how the backups are-logged (manually or automatically), 
and how to recover/restore data firom a backup. 

Archiving & Purging — Describe how data is migrated to intermediate-
and long-term storage, and how data is retrieved from that storage. 
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Maintenance — Describe the procedures for maintaining the hardware 
used in the collection, processing, reporting, backup, and archival of the 
data. 

The TriMatrix laboratory will continue to monitor and implement 

procedures and protocols in an effort to meet or exceed the GALP 

requirements. 

Q 

O 
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4.2 Sample Control, Flow and Storage 

Presented in the foUowing section is a description of the policies and procedures that were 

developed to identify, monitor and document the flow of samples through the TriMatrix 

Laboratory flow chart depicting this process is presented in Figure 44. 

4.2.1 Project Initiation 

When samples are received at the TriMatrix laboratories, the necessary 

information that wiU direct the analytical scheme has aU ready been developed and 

implemented within the TriMatrix project initiation^roject management process. 

This process starts with the award of a contract or proposal, a client request or a 

pre-scheduled sampling event The basic steps and supporting documentation 

involved in the project initiation process begins with the gathering of project 

information, communications with all affected laboratory areas and the input of 

required project related data into the LIMS system. 

If a new project will require support from the analytical facilities, that project 

must be coordinated with the laboratory supervisors and the laboratory manager 

prior to project pricing and sample receipt. Routine samples are those samples 

and analyses which are continuously processed by TriMatrix. 

Projects which are non-routine are those that may require special testing, or which 

request parameters not routinely run within the laboratory, special holding times, 

or rush turnaround. Non-routine projects will require approval from all affected 

laboratory areas. This approval process is communicated in several different 

ways, including everything from the signing of a quality assurance project plan 

(QAPP) to the transmission and receipt of an electronic mail message. 

The development of a project within the laboratory also involves the preparation 

and shipment of sample collection materials and containers. The processes 

involved in the procurement, preparation and shipment of sample collection 

materials and bottles are presented below. 
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4.2.1.1 Sample Containers and Materials Procurement 

The TriMatrix laboratories utilize only virgin bottle ware for aU sample 

collection kits. Plastic ware is typically Nalge brand, NDPE, while 

glassware is I-CHEM Series 200 (or equivalent) pre-cleaned with the 

exception of oil and grease and TOX containers. Hiese bottle types 

require special handling and cleaning prior to shipment 

I-CHEM Series 300 (or equivalent) bottle ware is available upon 

request and generally at an additional cost 

4.2.1.2 Preparation of Containers 

AU sample containers utiUzed for the coUection and preservation of 

environmental samples are prepared by the TriMatrix bottle prep group. 

The staff members of this group focus the activities exclusively in the 

area of sample container procurement, preparation, and shipping. Hie 

procedures utiUzed performing these activities are outlined in the 

TriMatrix SOP for bottle preparation. 

The TriMatrix laboratories have developed a unique color coded bottle 

tagging system for the purposes of defining and differentiating the 

various sample bottle types and the chemical additives that are required 

for proper sample preservation. 

In conjunction with our color coded tagging system, a form was 

developed to display the coding system, identify chemical preservatives 

and provide a means of Usting the exact quantity, bottle type and 

• preservatives required for each sample location in a tabular format. An 

example of the TriMatrix "sample inventory and master bottle pricing 

list" form is provided in Figure 13 in section 4.1.2.1 of this document 

An example of the TriMatrix sample bottle tagging system was 

presented in Figure 19 in Section 4.1.2.2. This illustration shows both 
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sides (front and back) of a bottle tag as it appears on a prepared sample 

container, upon completion of the log-in process. 

Quality assurance measures utilized in monitoring sample coolers 

includes the use of trip blanks for volatile organics and temperature 

blank bottles which travel with all level 3 and higher projects. Trip 

blanks for all container types shipped are available upon request 

4.2.1.3 Sample Container Shipment 

When all containers have been assembled as requested on flie "master 

bottle packing list", the bottles are then packaged and placed into one or 

more shipping coolers. Each cooler is packed with bottles that have 

been carefully enclosed in poly bubble pack. 40 ml glass vials are 

packed in small bubble pack bags. 

Coolers are generally organized in such a way to help minimize time 

spent in the field. This is usually accomplished by packing sets of 

bottles together that will be required at a particular sample location. A 

copy of the bottle pricing list is placed in each cooler with the sample 

locations highlighted to indicate which bottles are contained within the 

cooler. This practice is usually only necessary when sample collection 

sites require a different series of containers. 

Also presented in each cooler in addition to the bottle packing list is a 

series of instructions or comments about die containers, material safety 

data sheets for all chemical preservatives present, a retum address label, 

an extemal COC form, and if required TriMatrix sample bottle custody 

seals.- AH materials are-packaged in a waterproof zip-lock type bag. 

o 

a 

o 
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Examples of these additional materials are presented in Figures 45 to 

48. 

All sample coolers are sealed with a signed TriMatrix custody seal to 

validate the integrity of the containers at the sample site. 
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PROJECT NOTES 

Enclosed are the sample containers that are required for your project. We have 
included several project notes that will allowthe safe handling of containers and allow 
the completion of your project in a timely manner. 

• The containers are pre-cleaned; therefore no additional cleaning is required. 

• Some sample containers contain preservatives; please do not rise or overfill. 
These preservatives are there to adhere to EPA set standards. 

• The chemicals in the containers are hazardous. Extreme caution should be used 
when handling. The sampler should not breathe or come in physical contact with 
these chemicals. For your safety, please read the complete Material Safety Data 
Sheets that are enclosed. 

• When doing soil sampling, please clean off any residual soil from the outside of 
the coolers. This can prevent contamination of other samples in the cooler. 

• Please fill out the sample identification tags as completely as possible. 

• Please fill out the enclosed chain of custody form for adequate sample tracking. 

If you have any questions concerning your sampling, please phone TriMatrix at 
(616) 975-4500 and ask for one of the Laboratory Client Services personnel. 

TriMatrix Laboratories, Inc. 
Laboratory Client Services 

Figure 45 
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4.2.2 General Laboratory Security 

Access to the TriMatrix laboratory is handled in a secured fashion, where access 

is restricted to authorized personnel only. All laboratory areas including, sample 

storage, sample container preparation, analytical laboratories, sample preparation, 

sample disposal, analytical documents and clients files are secured by a keyless 

entry system. Non-authorized personnel may enter these areas if escorted by a 

laboratory staff member. 

It is the responsibility of all laboratory staff membere to insure that the rules of 

restricted access are followed and maintained at all times. 

4.2.3 Sample Log-In 

AU samples received by TriMatrix must be logged in before any analyses are 

conducted. The purpose of the log-in procedure, including sequential numbering 

of aU samples received, is to insure that TriMatrix has a means by which samples 

can be tracked, data can be stored, and quality control can be tracked for any 

sequence of events during a particular analytical period. The primary steps 

involved in the sample log-in process are presented below. 

4.2.3.1 Sample Receipt/Examination 

Examination of Shipping Container 

Immediately upon receipt of a sample shipment at the TriMatrix 

Laboratory, the SO will examine the shipping container to ascertain and 

document the condition of the samples and to process Chain-of-Custody 

papers, where appropriate. The SO will record the condition of the 

shipping container, the identification of the shipper, the presence or 

absence of any seals on the container and the labeling which may indude 

special instructions prior to opening the container. If the shipping 

container is damaged, a report will be sent immediatdy to the shipper and 

the lab supervisor (see Figure 17 Problem Submittal Report). 
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Samples received at the TriMatrix laboratories are required to be 

accompanied by an TriMatrix laboratory Chain-of-Custody (COC) form. 

For these samples received without this form, the SC will initiate the COC 

process. Additional information and an example of the TriMatrix COC 

form is presented in section 4.2,4 of this manual. 

Unless the shipping container contents are marked "hazardous" the SC 

win proceed to open the sample container. If the SC had not previously 

identified the LIMS submittal appropriate for these samples, the SC wfll 

attempt to ascertain immediately the origin of the samples found in this 

container and contact the appropriate project chemist. If a submittal and 

the project chemist are not available, the SC will lock up the samples and 

notify the lab manager. The SC will identify whether or not all the 

samples have arrived intact, whether or not the labels are intact and 

attached properly, and whether or not the samples have leaked in any 

fashion. The SC wiU also identify any shipping instructions, field 

instructions, or any other materials that may be present in the shipping 

container. 

Should the SC identify a submittal or delivery group as an internal COC 

project, the SC will initiate the procedures outlined in the TriMatrix 

standard operation procedure for internal sample custody and those 

procedures outlined in Section 4.2.4 of this manual. 

4.2.3.2 Computer Log-In 

All samples received at the TriMatrix laboratory are logged into the 

TriMatrix LIMS System by the sample coordinator. The LIMS system 

assigns a-sequential number-to every sample entered into the system. In 

conjunction to the sample identification number, the submittal or delivery 

group can be identified by a unique number which consists of the LIMS 

project number and a sequenced number of the delivery group. 
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4.2.3.3 Project and Sample Verification 

The SC having opened the shipping container(s) and having examined all 
the samples will then verify that the LIMS project report (see previous 
Figure 14) matches the samples, the number of samples received, and is 
consistent with the requirements of the project and submittal as created 

within the TriMatrix LIMS system. If the samples are not consistent with 

the information presented in the project report, the SC wUl complete an 

TriMatrix non-conformance report and tum it over to the appropriate 

Project Chemist 

4.2.3.4 Sample Distribution 

The TriMatrix Sample Coordinator will inspect to insure that all samples 
received at the TriMatrix facility are received in the appropriate 
containers with the correct preservatives (Samples which must be split at 
log-in to added error). 

Bottles and Preservative Requirements 

The TriMatrix Laboratory has a series of bottle and preservative 
requirements that must be met before the log-in of samples into the 
laboratory. In the event that TriMatrix is unable to provide sample 

bottles, or circumstances prevent the splitting of samples in the field, the 
SC will provide sample splitting services. These services will include 
taking the sample as received and subsampling it into the appropriate 
bottle and preservative requirements as set forward in Appendix D -
Bottle and Preservative Requirements. 

A. Sample Splitting-Water Samples 

The SC will insure that sufficient sample volume is available 

before initiating the splitting of a sample. If uncertain, the SC 
will involve the laboratory supervisors in order to insure that aU 
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as a problem and will notify the Project Chemist immediately for 

resolutioa 

When a bulk sample arrives for organicAnorganic analysis and 

sufficient sample exists, the SC will transfer the sample to the 

organic preparation supervisor who wiU split flie organic aliquot 

and return all aliquots to the SC. The remaining sample will then 

be returned to the SC who will split off the inorganic aliquots into 

the proper preserved containers. 

B. Sample Splitting-Solid Samples 

When solid samples, such as sediment or soil, are to be received 

at TriMatrix, every attempt will be made by the Project Chemist 

and field sampling personnel to insure that two samples are 

provided as replicates for the appropriate tests. One of these 

samples wiU be assigned to the organic facility; the other will be 

assigned to the inorganics facility. If only the sample is received 

and if organic analyses are required, the organics preparation 

chemist will be responsible for the initial splitting of the sample. 

Solid samples wiU be made homogeneous by either one or aU of 

the following manners: 
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• Sitrring 

• Grinding 

• Particle separation (sieving) 

• Quartering by ASTM Procedures 

The lab area supervisor and the SC are responsible for the 

decisions on how a solid sample will be split Problems or 

concerns which may arise on a solid sample will be addressed to 

the Project Chemist and the laboratory manager for resolutioa 

After the organic portions have been removed or split, the 

remaining sample will be provided to the inorganic facilities for 

any further splitting they deem necessary. 

C. Sample Identification/Labeling 

All samples received at the TriMatrix laboratories are labeled by 

the SC at the time of log-ia These labels include the necessary 

information for proper identification of not only the sample ID 

number but also contain information on any potential for 

flammability, reactivity, contact or health based risks. 

In addition to the sample identification tagging, all TriMatrix 

bottle and preservative types are clearly identified by means of a 

color coded tagging system, (As presented in section 4.2.1.1 

"Sample Containers and Materials Procurement"). This section 

allows eveiyone involved in the analytical process from sample 

collection, sample analysis and sample disposal to clearly identify 

all containers for their intended use and chemical preservatives. 

. This color coded process helps insure the right container type and 

preservative is utilized for the requested anal)4ical procedure. 

Q 

3 
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D. Sample Storage 

The SC, after completing all the log-in process of various 

samples connected with a particular project, will store ttie 

samples in the designated areas in the TriMatrix laboratory. 

Routine Water and Solid Samples: Samples which need to be 

refrigerated will be stored in the walk in facility designated for 

aU routine water and soil samples. 

Routine Volatile Water and Solid Samples: All these samples 

are placed in the designated VGA refrigerator(s) located within 

the analytical facility. Volatile water and soil samples are 

segregated and stored separately. No other samples or 

standards may be stored in the VGA refrigerator(s). 

Routine Water and Solid Samples for Metal Parameters: The 

preserved water samples and solid samples, which are not 

preserved, may be stored on shelves designated for the metals 

analysis. 

Gdoriferous and Hazardous Samples: These samples are 

stored in a special vented facility within the laboratory which 

is designated for odoriferous and hazardous samples. These 

samples will be identified to the laboratory by means of a 

sample or submittal narrative within the TriMatrix LEMS 

System. 

All samples-that are involved as-physical evidence in a legal procedure or 

simply identified as Chain-of-Custody will be handled under certain 

procedural safeguards. 

All samples of this nature wOl be stored within the locked confines of the 

analytical laboratory. Access is only available to authorized personnel. 

k^project\sop\qam\QAM4GR 4-86 1/96 

i ! 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

4.2.4 Chain-of-Custody (COC) 

All samples received at the TriMatrix laboratory will require some form of chain-

of-custody (COC). The TriMatrix laboratories practices two levels of COC, the 

first being external COC and intemal COC. The degree of custody tracking and 

documentation is driven by the final deposition of the laboratory data. Generally, 

if samples and their analytical results are subject to involvement as physical 

evidence or in a legal procedure; a fiill series of custody procedures must be 

implement On the other hand, if samples or results are not subject to legal 

procedures, the COC process will end with the receipt of samples at the 

laboratory. A description of these two custody scenarios is presented as follows: 

A. External COC 

Samples only requiring extemal COC will have their custody tracked fix)m 

sample collection to delivery at the laboratory. This process involves the 

completion of an TriMatrix extemal COC form, as presented in Figure 

49. This form accompanies aU sample containers prepared by TriMatrix 

to the sample collection site. Any sample or submittal received at the 

laboratory without an TriMatrix extemal COC form will initiate a process 

where the SC vriU complete the necessary extemal COC forms for carrier 

sign-off. 

AU extemal COC forms have a unique number for document control 

purposes. 

B. Intemal COC 

Samples requiring strict COC wiU initiate the process by which aU events 

or periodsof sample handling wiU require.a traceable document protocol. 

The intemal COC process involves the completion of an TriMatrix 

intemal COC form for aU phases of the analytical process. This includes 

o 

o 

a 
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sample extractions distillations or digestion's, sample analyses and final 

sample disposal. An example of the TriMatrix internal COC form is 

presented in Figure 50. 

All internal COC foims are maintained in a series of submittal or delivery 

group folders. These folders are held within the secure confines of the 

laboratory and or locked project file storage areas. 

C. Sample Security 

All samples whether under external or internal COC protocols are 

maintained in a limited access secured area. This level of security is 

applied to all phases of the analytical process from sample log-in to final 

sample disposal. 

D. Sample Disposal 

All samples received at the TriMatrix laboratories arc subject to some 

type of disposal activities upon completion of the analytical process. The 

general categories or procedures for sample disposal are: 1) samples are 

returned to the client for disposal, 2) samples are classified as non-

hazardous and disposed via the local WWTP and municipal landfill or 3) 

samples are deemed hazardous and require proper hazardous waste 

disposal protocols. 

The procedures detailing these three disposal activities are detailed in flte 

TriMatrix "Waste Disposal SOP for Analytical Samples". 

o 

a 

Q 
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4.3 CALIBRATION AND CALIBRATION VERIFICATION 

This section describes procedures for maintaining the accuracy of all the instruments and 

measuring equipment which are used for conducting laboratory analyses. These 

instruments and equipment should be calibrated prior to each use or on a scheduled 

periodic basis. 

Calibration of laboratory instruments, conventional wet-chemistry methods, and equipment 

is perforated to verify that the analysis portion of the total testing process is functioning 

properly, in range, at the required sensitivity. A separate written calibration procedure and 

calibration record is maintained for each laboratory instrument and applicable equipment 

The procedure will specify calibration frequency, stability, and calibration steps based on 

analytical method requirements and instrument or equipment manufacturers recommended 

schedule of calibratioa 

Initial calibration is performed using standards of certified value to establish the linear 

range of the analysis for those concentrations of interest Calibration verification is done 

immediately after initial calibration and on a continuing basis during an analysis batch. A 

standard from a different vendor or stock, than the initial calibration is used for calibration 

verification, in most cases. 

Calibration activities are divided into four categories: 

Field Equipment 

Laboratory Instruments 

Qassical Inorganic (wet-chemistry) Methods 

Secondary Calibration Group, including laboratory equipment requiring 

calibration (such as ovens, balances, thermometers). 

o 

o 

a 
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4.3.1 Field Equipment 

Perfonn daily calibration checks on field equipment as described in 4.3 before any 
field operations are performed with the equipment Follow the written calibration 
procedure for each individual piece of field equipment Tag any equipment that 
did not pass daily requirements as out-of-service in accordance with the standard 
operating procedure. The equipment is held out of service until repairs and 
successful recalibration occurs. A summary table of aU calibration procedures 
and frequencies is included (Table 6). 
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TABLE 6 

Equipment Method 
Reference 

# Standards 
Initial 

Calibration 

Type of 
Curve 

Frequency 
of 

Calibration 

Acceptance/ 
Rejection 
Criteria 
Initial 

Calibration 

Frequency of 
Continuing 
Calibration 
Verification 

Acceptance/ 
Rejection 
Criteria 

Continuing 
Calibration 
Verification 

Field Gas 
Chromatograph 

USEPA SW846 
Field Manual; 

5 Linearity 
0.995 corr. coef. 

As Needed 20% D Every 10 
Samples 

Same criteria 
as initial 
calibration 

Conductivity 
Meter 

* 2 Initial ± 5% of Value Daily — 

Dissolved 
Oxyge 
Meter 

Initial ±5% of Value Daily ... 

Temperature 
Prob« 

... Initial ±59S> of Value Daily — 

pH Meter 3 Linearity Initial >0.995 
correlation 
coefficient 

Daily 

Turbidity Meter 1 Std. each range 
Low 1.0 MTU 
Mid 10 NTU 
High 100 NTU 

Initial Instrument 
manually set 
at 100% reading 
for standard 

(1 std in conc. 
range) every 
10 samples 
each range 

±10% of Value 

Salinity Meter 1 ... Initial ± 5% of Value Daily ... 
^USEPA Region Engineering Supporl Branch. Standard Operating Procedures and Oualilv Assurance Manual: USEPA Compendium of Superfund 
Field Operations Methods. 
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4.3.2 Laboratory Instrumentation 

Calibration of laboratory instruments is based on approved written procedures. 

Records of calibration, repairs, or replacement are filed and maintained by die 

designated laboratory analyst These records are filed at the location where the 

work is performed and are subject to QA audit For all instruments, the 

laboratory maintains in-house spare parts or service contracts with vendors. A 

summary table of all calibration procedures and frequencies is included (Table 7). 

Tag any instrument that does not pass daily requirements as out of service per the 

written procedure. Hold the instniment out of service until repair or successful 

recalibration occurs. 

4.3.2.1 Inorganic/Classical Chemistries 

Inorganics analysis utilizes a wide variety of wet-chemical procedures and 

instruments. Calibration steps may vary depending on the specific 

analytical method being utilized. However, certain general principles of 

calibration apply to all inorganics testing. Every method must be 

calibrated before an analysis is peifonned. Using a group of certified 

standards, the linear range is defined. The calibration is checked on a 

continuing basis to be certain that the method is within the required test 

parameters. Any failure of a continuing calibration check will require that 

a recalibration be performed and any samples analyzed since the last 

acceptable calibration be reanalyzed. 

All inorgaitics calibrations must meet the specific requirements described 

below urdess the method or equipment necessitate some modifications. 

The instrumentation used to conduct these analyses is calibrated by use 

of a minimum of five calibration standards prepared by dilution of stock 

solutions. One standard is prepared at the detection limit of the analyte 

of interest while the other standards bracket the concentration range of 

the samples. 
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A laboratory control standard, prepared fiom a different stock solution 

than that used for preparation of the calibration standards, is prepared 
and analyzed with each batch of 20 samples. An initial calibration blank 
and initial calibration verification are analyzed at the begirming of each 
run. A continuing calibration standard and continuing calibration blank 
will be analyzed after each batch of 10 samples. The value of the 

continuing calibration standard concentration must agree within + 15 
percent of the initial value or the appropriate corrective action is taken 
which may include recalibrating the instrument and reanalyzing the 

previous 10 samples. 

4J.2.2 Atomic Absorption/Emission Systems 

The atomic absorption spectrophotometer (AAS) and inductively 
coupled plasma emission spectrophotometer (TCP) instruments are 
calibrated by use of a minimum of three calibration standards (1 
calibration standard for ICP) prepared by dilution of certified stock 
solutions. One standard is prepared at the detection limit of the analyte 
of interest while the other standards bracket the concentration range of 
the samples. Calibration standards contain acids at the same 

concentration as the digestates. A laboratory control standard, prepared 

from a different stock solution than that used for preparation of the 

calibration standards, is prepared and analyzed after each ten samples or 

each two hours of continuous operation. A continuing calibration 
standard is analyzed after each batch of 10 samples. The value of the 
continuing calibration standard concentration must agree within method 
specifications (generally 5-10 percent) of the initial value or the 
appropriate corrective action is taken which may include recalibrating 
the instrument and reanalyzing the previous ten samples. 

0 
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4.3.2.3 Gas/Liquid Chromatography 

Analysis done by gas chromatography follows USEPA protocols. The 
instrument is calibrated using five point calibration curves for volatile 
compounds and semi-volatile compounds. Continuing calibrations are 
performed after every ten samples. The value of the continuing 
calibration standard must agree within ± 15 percent of the initial value or 

the appropriate corrective action is taken, which may include 
recalibrating the instrument and reanalyzing the previous ten samples. 

4.3.2.4 Mass Spectroscopy 

Prior to calibration, the instrument(s) used for gas chromatograph/mass 
spectrometer (GC/MS) analyses are tuned by analysis of p-

bromofluorobenzene (BFB) for volatile analyses and decafluorotriphenyl 

phosphine (DFTPP) for semi-volatile analyses. Once the tuning criteria 
for these reference compounds are met, the instrument is initially 
calibrated by using a five point calibration curve. Tire instrument tune 
will be verified each 12 or 24 hours of operation (depending on method 
requirements). Continuing calibration is verified as specified in the 

method. The calibration standards are commercially available certified 

standards and are spiked with internal standards and surrogate 
compounds. 
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TABLE 7 
INSTRUMENT CALIBRATION 

Instrument Method Reference # Standards 
Initial 

Calibration 

Acceptance/Rejection Criteria 
Initial Calibration 

Frequency of 
Calibration 

Frequency of 
Initial 

Calibration 
Verification 

Acceptance/ 
Rejection Criteria 
Initial Calibration 

Verification 

Frequency of 
Continuing 
Calibration 
Verification 

Acceptance/ 
Rejection 
Criteria 

Continuing 
Calibration 
Verification 

Flame AA SW-846 4 Correlation coefficient must be 
^0.995 

At least daily, 
or as required 
(when CCV 
fails 
acceptance 
criteria). 

Every 
calibration 

90-110%R Every 10 
samples 

90-110%R 

Cold Vapor 
AA 

SW-846 4 Correlation coefficient must be 
>0.995 

At least daily, 
or as required 
(when CCV 
fails 
acceptance 
criteria). 

Every 
calibration 

80-i20%R 

Every 10 
samples 

80-120%R 

ICP SW-846 1 Not Applicable 

At least daily, 
or as required 
(when CCV 
fails 
acceptance 
criteria). 

Every 
calibration 

95-110%R 

Every 10 
samples 

90-110%R 
Graphite 
Furnace AA 

SW-846 4 Correlation coefficient must be 
>0.995 

At least daily, 
or as required 
(when CCV 
fails 
acceptance 
criteria). 

Every 
calibration 

90-110% 

Every 10 
samples 

90-110% 

pH Meter SW-846 2 ± 0.1 STD units of true value Every batch Every 
calibration 

± 0.1 STD units of 
true value 

Every 10 
samples 

± 0.1 STD 
unit of true 
value 
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TABLE 7 
INSTRUMENT CALIBRATION 

Instrument Method Reference #Standards 
Initial 

Calibration 

Acceptance/Rejection Criteria 
Initial Calibration 

Frequency of 
Calibration 

Frequency of 
Initial 

Calibration 
Verification 

Acceptance/ 
Rejection Criteria 
Initial Calibration 

Verification 

Frequency of 
Continuing 
Calibration 
Verification 

Acceptance/ 
Rejection 
Criteria 

Continuing 
Calibration 
Verification 

DL-12 
Autotitralor 

SW-846 2 + 0.1 STD units of true value Every batch Every 
calibration 

85-115% Every 10 
samples 

85-115% 

Lachat: 
S04 
CI 

EPA 600/4-79-020 
Method 375.4 
Method 325.2 

6 
7 

Nonlinear 
Nonlinear 

Every batch Every 
calibration 

85-115% Every 10 
samples 

85-115% 

Phenol 
(Total) 

SW846-9066 4-6 >0.995 

Cyanide 
(Total) 

SW846-90I2 6 >0.995 

Cyanide 
(Amenable) 

>0.955 

TOC 
Analyzer-
TOC 

EPA-415.1 1 90-110% Every Batch Every Batch 85-115% Every 10 
samples 

85-115% 

GC-PID/ 
ELCD 

SW-846 8010 
SW-846 8020 
SW-846 8021 

5 RF <20% RSD or cal. curve As needed, 
when CCV 
>15%D 

As needed, 
with prep of 
new std. 

15?oD Daily 10%, 
and at end of 
each batch 

15%D 
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TABLE 7 
INSTRUMENT CALIBRATION 

1 Instrument Method Reference if Standards 
Initial 

Calibration 

Acceptance/Rejection Criteria 
Initial Calibration 

Frequency of 
Calibration 

Frequency of 
Initial 

Calibration 
Verification 

Acceptance/ 
Rejection Criteria 
Initial Calibration 

Verification 

Frequency of 
Continuing 
Calibration 
Verirication 

Acceptance/ 
Rejection 
Criteria 

Continuing 
Calibration 
VeriHcation 

GC-ECD SW-846 8080 
SW-846 8150 

5 Linearity <20% RSD As needed 
when CCV 
>15%D 

As needed 
with each new 
std. Quarterly 
at a minimum 

15%D Every 10 
injections 

Primary 
column %D 
<15. Conf 
column %D 
<20. 
Breakdown 
criteria: 
DDT <20% 
Endrin 
<20% 

GC/MS-
volatiles 

SW-846 
(8240.8260) 

5 %RSD <35% (CCC) 
1.1-dichIoroethene; chlorororm 
1.2-dichIoropropane; toluene 
ethyl benzene; vinyl chloride 
RF> 0.30 (SPCC) 
chloromethane; 
1,1-dichloroethane; 
bromofoim (0.25); 
1,1,2,2-tetrachloroethene; 
chlorobenzene 

As needed As needed 20%D Every 12 hrs.-
(SW-846) 
Ever 24 hrs.-
(USEPA 600 
Series) 

CCC %D 
<25% same 
SPCC 
criteria as 
initial 
calibration 

ic^(ltojec^so(Nl•ln^QAM4aR 4-99 1/96 

Q Q 



TriMatrix^Br atones, Inc. 
Quality Assuiance Manual 

TABLE 7 
INSTRUMENT CALIBRATION 

Instrument Method Rererence # Standards 
Initial 

Calibration 

Acceptance/Rejection Criteria 
Initial Calibration 

Frequency of 
Calibration 

Frequency of 
Initial 

Calibration 
Verification 

Acceptance/ 
Rejection Criteria 
Initial Calibration 

Verification 

Frequency of 
Continuing 
Calibration 
Verification 

Acceptance/ 
Rejection 
Criteria 

Continuing 
Calibration 
Verification 

GC/MS-
semi-
volaliles 

SW846-8270 % RSD <30% (CCC) 
acenaphthene 
1,4-dichlorobenzene 
hexachlorobuladiene 
N-nitroso-diphenylamine 
di-oclylphlhalate 
fluoranthene 
benzo(a)pyrene 
4-chloro-3-methylphenol 
2,4-dichlorophenol 
2-nitroplienol 
phenol 
pentachlorophenol 
2.4,6-trichloroplienol 
RF>0.05(SPCC) 
N-nitrosodipropylam ine 
hexachlorocyclopentadiene 
2,4-dinitrophenol 
4-nitropheiiol 

As needed As needed 20%D Every 12 
hours 

CCC %D 
<30%. Same 
SPCC 
criteria as 
initial cai. 
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4.3.3 Laboratory Equipment 

Perfonn calibration at the intervals described below on equipment such as 
theraiometers, ovens, balances, furnaces which are stable and retain their 
calibration over a long period of time. 

Balances 
Perfoim a full calibration annually by using an outside contractor who is certified. 
Use class S or higher weights that are traceable to the National Institutes of 

Standards and Technology (MIST). Weights must be recertified every three years. 
Calibrate balances to approximately 95 percent of capacity. Use testing intervals 
of approximately 5, 10,15, 20, 25, 30, 40, 50, 60, 70, 80, 90, and 95 percent of 
capacity. Acceptable calibration readings for direct reading balances are plus and 
minus the combined tolerance of the calibration weights and the balance 
reproducibility, expressed as total tolerance in grams. 

Perform a check of the balances each work day using certified calibration weights 
to cover each weighing range. The acceptable calibration readings are the same as 
those described above for annual calibratioa 

Maintain written records of annual calibrations and daily calibration checks. 

Place a sticker on the balance showing the date of the current calibration, name of 
person performing the calibration, and the next due date. 

Thermometers 
Use a primary MIST reference thermometer to check at least two points in the 
temperature range of working thermometers. Perform annually for all mercury 
thermometers and quarterly for all dial type thermometers. 

If equipment fails calibration, remove the item ftom service and tag it to prevent 
use. Personnel performing the calibration should be also alert for any condition 
which renders a piece of equipment inoperable or unfit for use; for example, 
inspect thermometers to ensure that mercury or alcohol colurrms are not separated 

and that no other damage is present If an equipment malfunction is noted during 
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m 
calibration, the equipment is to be tagged and removed from service. The 

equipment is held out of service until repairs and successful recalibration occur. 

Record all malfimctions, repairs, and recallbrations in the appropriate instrument 

maintenance and calibration logs. 

Maintain records for each piece of equipment requiring calibration, showing 

equipment description and identification number, calibration frequency and 

acceptable tolerances, the specific calibration procedure used, personnel 

performance calibration, date, reference material used, calibration results 

including acceptance or failure, removal from service, repairs, and date and 

authorization for return to service. 

4.4 DATA REDUCTION, VALIDATION, AND REPORTING 

All analytical data generated by TriMatrix laboratories is thoroughly reviewed. Data 

verification begins with the analyst, because it is the basic responsibility of the analyst that 

the data is complete and correct and that aU applicable methods and standard operating 

procedures have been followed. If results are not acceptable, it is the duty of the analyst to 

perform the appropriate corrective action and to thoroughly document that action. 

Data reduction is the process by which raw analytical data is tabulated and calculated. 

Data validation is the review of the data generation and reduction process according to an 

established set of guidelines. This verification of data generation and reduction steps, 

performed by the analyst, constitutes the first level review of the analytical data. 

The data is then passed to the laboratory area supervisor or designated validator who 

performs the second level review of the test results. This independent review is also 

conducted according to an established set of validation guidelines. 

The data is then entered and verified (via double blind entry) into the laboratory LIMS 

system. Upon completion of the verification process, the data accompanied by a printed 

report is retumed to the area supervisor r designated validator for final approval. This 

process constitutes the third level of review. 
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The data reporting format, which is generated by the client services group, will vary 

depending upon the client project requirements. A wide variety of reporting packages are 

available, including customized presentations. Also, a fourth level review is performed at 

the point of report generation by client services. 

The project chemist subsequently performs a fifth level review to ensure that the data 

fulfills the total objectives of the customer and is presented in an understandable manner. 

Further, the Quality Assurance Supervisor performs a random audit of ^proximately 5% 

of all laboratory data before the information is reported to the client (Refer to Figure 51). 

4.4.1 Field Data 

All data reduction, validation, and reporting for field activities must meet the same 

requirements as those listed in section 4.4.2 below involving laboratory data. In 

addition, field testing places an added re^nsibility on the analyst because it is 

much more difficult to retum to the site for a retest at a later time than for fire 

laboratory analyst who usually has sufficient sample to perform a requested retest 

in the laboratory. Furthermore, many of the field instruments, such as those 

measuring pH, dissolved oxygen, turbidity, temperature, and specific conductance, 

require a manual data printout from a computer interface. The analyst is 

responsible for irmnediate tabulation and calculation of raw data in the field. The 

field section supervisor must perform a prompt, on-site validation of field data 

before the opportunity is lost to perform any necessary field retests. Where 

possible, data which has been validated should be entered into a field electronic 

database using a portable (laptop) computer, this can facilitate transmission via 

modem to the laboratory and also the prompt transfer of data by diskette. 

4.4.2 Laboratory Data 

Data Reduction 

Analytical data from most of the instruments at the TriMatrix laboratory is 

generated through computer programs interfaced to the instruments. For example, 

GC/MS data is processed through a local PC utilizing the manufactuer's software. 

Gas chroraatographs are interfaced to turbochrome software from PE Nelson. 
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Computer data reduction utilizes software that has been validated for its intended 
purpose. The computer program usually incorporates all calculations, dilutions, 
etc. eliminating the need for further manual data reduction. Where manual data 
reduction is required, it is performed according to the written standard operating 
procedure for that analysis. 

lc:^projeclNsopVqam\QAM4GR 4-104 1/96 



Data Reduction, Validation 
and 

Reporting a 

Second 
Level 

Review 

o 

Third 
Level 

Review 

QA 
Level 

Review 

/belivBr Finished Report ̂  
V aient y o 

-Yes-

Figure 51 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

Data Validation 

First Level Review: Raw Data 

The laboratoiy analyst follows a written data validation check list to ensure: 

Proper analytical sequence sample preparation information is correcL 

Applicable standard operating procedures were followed. 

Calibration has been performed properly. 

Analytical results are complete. 

Holding times have been met 

Analysis information is correct 

Calculations are performed properly. 

Method criteria are met (sound analytically). 

Quality control samples are within established limits. 

Any special sample preparation or analytical requirements have been 

achieved. 

Documentation is complete. 

Raw data 

Chromatograms, instrument printouts 

Worksheets 

Case narrative or qualifier pages 

All analytical abnormalities have been noted. 

Corrective actions arc thoroughly described. 

Good recordkeeping practices have been followed. 

Any problems are communicated to supervisor. 
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o 
Second Level Review: Raw Data 

The laboratoiy area supervisor or designated validator ensures that; 

quality control samples are within established limits 

qualitative and quantitative results are correct 

calibration data is correct per the analytical method 

the analytical method has been followed 

documentation is complete and data is legally defensible 

the laboratory data package is ready for data entry and verification 

any problems are communicated to analyst and, when appropriate for 

wider review, to the quality assurance supervisor. 

Third Level Review: Raw Data and Fmished Oient Rfipnrt 

The client services staff ensures that data is accurately presented in final 

report 

Fourth Lgvel Review; Finishgd Clignt figpQit 

The project chemist ensures that 

Requirements of the client have been met 

The overall presentation of data to the cUent is in an attractive, 

understandable format 

Quality Assurance Review (Fifth Level of Review') Finished Qient Report 

The QA supervisor randomly audits approximately 5% of all data 

generated to ensure that: 

Good record-keeping practices have been followed. 

Quantitative results are correcL 

Data is legally defensible. 

Holding times have been meL 

Calibration checks are sufficient 

QC results are acceptable. 

Documentation is complete. 

Corrective actions have been thoroughly described. 

o 

o 
lc:^rojeaN$o{#^ain\QAM4GR 4-107 1/96 



TriMatrix Laboratories, inc. 
Quality Assurance Manual 

"Common Sense" Guidelines For All Levels of Review 

In addition to the fonnal data validation guidelines listed above for the 

analyst, supervisor, project chemist, and QA supervisor , there are many 

practical questions that all of these persons need to keep in mind vriten 

reviewing data and finished client reports. Among these "common-sense" 

evaluations of laboratory data are the following important considerations: 

Data makes good, sound, practical sense. 

Multiple runs of the same samples relate, match, or are within acceptable 

range. 

Data from complimentary analyses compares - COD>BOD>CBOD 

Total cyanide > amenable and finee cyanide 

Sum of anions and cations should not exceed specific 

conductance. 

Total solids > suspended and dissolved solids. 

TKN > organic N + ammonia N 

Inorganic N = ammonia N + nitrate N + nitrite N 

TOC<BOD or COD 

Total phosphorus > orthophosphorus 

(Conductivity) x 0.6 - 0.9 = total dissolved solids 

TPH-GRO > BTEX 

Analytical run looks good; proper decisions were made. 

Peaks from chromatograra or instrument printout look normal. 

Computer identifications are correct 

Are hits real, especially low level? 

Know and be sensitive to common laboratory contaminants. 

Know area/analytical method pitfalls-be extra cautious. 

All practices are sound and are supported by documentation-no 

appearance of random decisions. 
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Data Reporting 

When laboratory analyses and review of data are completed, laboratory reports for 

clients are generated by the office services group according to a written standard 

operating procedure. Each step of the procedure is critical to the prompt 

generation of an accurate and complete laboratory report by office services 

personnel. 

Data entry requires a computer password and is restricted to certain individuals on 

the office services staff. An identification number for the entry person tracks each 

data item. Restricted entry to the computer database protects the client data. Data 

entry is verified for correctness by a second person after the initial entry. 

To initiate a laboratory report, the office services staff must review the project for 

special instructions and completion of data entry before accepting the project as 

complete. The project is subsequently assigned a completion date and removed 

from the daily laboratory work schedule. 

A format is selected from among many possibilities (regular, TCLP, sute agency, 

BNA, VGA, Pest/PCB, etc.). If qualifiers or case narrative are involved, then the 

appropriate entries are made from a standardized list using uniform wording. 

When the laboratory report content is complete, a printout is reviewed for 

accuracy and appearance before a final version is forwarded to the project 

chemist A fourth level review by the project chemist is the last step before the 

finished laboratory report is delivered to the client 

o 
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4.5 VERIFICATION PRACTICES - EXTERNAL/INTERNAL QUALITY CONTROL 

4.5.1 Standard Reference Materials 

A crucial step in the generation of quality data is the purity and traceability of 

reference materials used in the analyses. Reference materials may be physical 

standards (such as certified thermometers and weights used to calibrate laboratory 

thermometers and balances) or chemical standards (used to establish and check 

operational calibration of analytical methods). Physical standards should be 

traceable to the National Institute of Standards and Technology (NIST). Physical 

standards must be recalibrated every two years by an external vendor who is 

certified to perfonn the calibration. Chemical reference materials of high quality 

can usually be obtained from reliable commercial vendors. In addition. Standard 

Reference Materials (SRMs) are available from NIST for a significant number of 

analytes and various matrices. For a given analysis, standard reference materials 

should be kept on hand from more than one vendor source. During the testing 

operation standard reference materials ftom different vendor sources should be 

cross-checked with each other. That is, a calibration curve would be performed 

using standards fhom a different vendor source. 

4.5.2 Internal Quality Control Programs 

4.5.2.1 TriMatrix Analytical Services routinely adds samples to the sample 

stream to demonstrate that the total testing process is operating within 

prescribed limits for accuracy and precision. With the exception of 

Blanks, the concentration of these quality control samples is known prior 

to the analysis. Types of Quality Control Samples are in Table 8. 
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TABLE 8 

Blank Type 

Method Preparation Blank 

Abbreviation 

MPB 

Description 

Tltis blank has been carried through the entire 

analytical process including any pretreatment 

procedures. The MPB will monitor any 

contaminants that may affect the sample 

results. General acceptance limits for the 

MPB are ± the test reporting Limit. 

If contamination is detected in 

the MPB, all samples with analyte concentratins 

<5X the test reporting limit, 

must be flagged for re-extraction or digestion. 

If it is not possible to re-prq) the samples, 

then all analyses for that batch must be 

qualiried. 

Frequency of Use 

One per analytical batch 

Daily Inslrument Analytical Blank BLK Analyzed once per day and/or at the beginning of 

analytical operations, this blank is used to 

detect any contamination in the instrument 

system. 

One per day or per 

analytical batch 
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Blank Type Abbreviation 

TABLE 8 

Description Frequency of Use 

Initial Calibration Blank ICE This is reagent blank that is analyzed as a 

sample after a calibration curve has been 

generated for an analysis. The ICE will check 

how close the curve passes through zero. 

Acceptance limits for an ICE are ± the Test 

Reporting Limit. If the ICE is outside these 

limits, the instrument must be recalibrated and 

the ICE reanalyzed. 

One per analytical batch 

or as specified in the 

analytical method. 
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Blank Type Abbreviation 

TABLES 

Description Frequency of Use 

Continuing Calibration Blank CCB The continuing calibration blank is a reagent 

blank that is analyzed as a sample, generally 

after 10 samples have been tested. The CCB 

must be run prior to re-zeroing an instrument, 

unless this practice was performed for each 

previous sample. The CCB will verify whether 

significant instrument draft has occurred during 

the analytical run near the test method detection 

limit. General acceptance limits are ± the test 

reporting limit. If the CCB falls outside 

the acceptance limits, the instrument must be 

recalibrated and the previous 10 samples reanalyzed. 

For automated tests where run data is generated 

after all analyses are completed, 10 samples before 

and after the unacceptable CCB must be reanalyzed, 

i.e., all sample results must be encased in acceptable 

CCB. The reanalysis must also include the ICB 

and ICV QC samples. 

Every ten samples/or 

as specified in the 

analytical method. 
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Blank Type 

Field Trip Blank 

Abbreviation 

FTB 

TABLE 8 

Description 

These are used with VOA vials where there is 

the possibility that organic contaminants 

may diffuse through the teflon-faced 

silicone rubber septum of the sample vial. 

A field trip blank vial filled with organic-free 

water accompanies the sample containers to 

and from a client location, at the discretion of 

the client, may be analyzed along with the 

samples. 

Frequency of Use 

One per sample 

shipping container 

Storage Blank STB Reagent-grade water (40 ml aliquot) 

is stored with samples in a client set. 

Per the discretion of the client, it may be 

analyzed after all samples in that set are 

analyzed. The purpose is to determine the 

level of contamination acquired during storage. 

One per sample 

storage refrigerator or 

client sample set 

(if required) 
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Blank Type Abbreviation 

TABLE 8 

Description Frequency of Use 

Sulfur Blank SVB This is a modified method blank that is 

prepared only when some of the samples 

in a batch are subjected to sulfur cleanup. 

It is used to determine the level of 

contamination associated with the sulfur 

cleanup procedure. When all of the samples 

are subjected to sulfur cleanup, then the 

method preparation blank serves this purpose. 

When none of the samples are subjected to 

sulfur cleanup, no sulfur blank is required. 

When some of the 

samples in a batch 

undergo sulfur cleanup. 
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rONTROI.SAMPLRS 

TABLES 

Control Type Abbreviation 

Laboratory Fortified Blank LFB 

Description 

This is a fortified method preparation blank 

in which an aliquot of deionized water has been 

spiked with a known amount of a stock reference 

standard or spiking solution. A blank spike is 

required for each digestion or distillation batch. 

The purpose of the blank spike is to verify the 

analyst's spiking procedure and assure that 

any matrix interference shown by the spike 

and spike duplicate is really matrix induced. 

Frequency of Use 

One per analytical batch 
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TABLES 

Control Type Abbreviation Description Frequency of Use 

Laboratory Control Sample LCS The laboratory control sample is a reference 

sample of know value traceable to a reliable 

commercial vendor such as APG, ERA; or 

NIST or EPA. This sample may also be 

prepared in the laboratory from an independently 

prepared stock standard. The purpose of the LCS 

is to validate the accuracy of the analytical 

procedure. A ELK is usually analyzed prior to 

the analysis of the LCS. Acceptance limits for 

this QC type are based on a 95% confidence 

limit generated from historical data for this test 

Also, a particular test method may have 

published acceptance limits for the LCS. 

If the LCS falls outside the established limits, 

the analytical batch must be flagged for re-

extraction, re-digestion, or reanalysis. It is 

impossible to repeat the analysis (e.g. BOD 

test) then all data for the batch must be 

qualified. 

One per analytical batch 

or per new calibration 

curve (organic analyses) 
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Control Type Abbreviation 

TABLE 8 

Description Frequency of Use 

Initial Calibration Verification ICV The initial calibration standard is a 

mid-range standard. Generally one of 

calibration from the same stock is used. 

This standard is analyzed as a sample and 

compared with the standard curve. The 

lev checks the precision of the curve. 

Acceptance limits for this standard are + 

10%, or as slated in a particular method. An 

ICB must be analyzed prior to testing the 

ICV. If the ICV falls outside the acceptance 

limits, the instrument must be recalibration 

and the process repeated. 

Once per analytical 

batch or as specified 

in the analytical method 
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Control Type 

Continuing Calibration 

Verification 

Abbreviation 

CCV 

TABLES 

Description 

The continuing calibration 

verincation is generally the 

same midrange standard that was analyzed 

as the ICV. The standard is analyzed as 

a sample and compared with the standard curve. 

The ICV will reveal any significant draft of 

the curve. Acceptance limits for this QC 

type are ± 10%, or as stated in a particular 

method. If the CCV falls outside the 

acceptance window, the instrument must be 

recalibrated and the previous 10 samples 

reanalyzed. For automated tests where run 

data is generated after all analysis is complete. 

10 samples before and after the unacceptable 

CCV must be reanalyzed, i.e. all samples must 

be encased in acceptable CCV. The reanalysis 

must include the ICB and ICV QC types. 

Frequency of Use 

Every 10 samples 
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Control Type 

Contract Required 

Abbreviation 

CRDL 

TABLE 8 

Description 

A standard which contains the minimum 

level of detection acceptable under a 

contract Statement ofWork must be 

analyzed for particular contract sample 

sets to demonstrate that detection limit 

can be met. 

Frequency of Use 

One per analytical 

batch for certain 

contract sample 

sets and methods 

only. 

MATRIX PC SAMPLES 

Sample Matrix Spike SPK The sample matrix 

spike is an aliquot of a sample 

that has been spiked with a known 

amount of a stock reference standard 

or spiking solution. A the purpose of the 

SPK is to monitor sample matrix effects on 

the test. Acceptance limits for this QC 

type are based on the 95% confidence 

limits established for a test and matrix. 

Every 10 samples 

for each matrix type, or 

as specified in the 

analytical method 
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Matrix QC Type 

Matrix Spike Duplicate 

Abbreviation 

MSD 

TABLE 8 

Description 

A matrix spike duplicate is an aliquot 

of the same sample used for the matrix 

spike (SPK). A spike duplicate is required 

for each matrix type within a digestion 

or distillation batch. A spike duplicate 

analysis may be required on an non-

distilted or non-digested sample if the spike 

has indicated a matrix interference. The 

purpose of this duplicate spike is to confirm 

any matrix effects on the test. Acceptance 

limits for this QC type are based on the 95% 

confidence limits established for a test and 

matrix. 

Frequency of Use 

Every 10 samples for 

each matrix type or as 

specified in the 

analytical method 

Sample Duplicate DUP The sample duplicate is a replicate analysis 

of a particular sample that has been analyzed 

previously during the sample analytical batch. 

The purpose of the duplicate is to monitor 

precision within the analytical process. 

Every 10 samples 

for each matrix type 
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Matrix QC Type 

Field Duplicate 

Abbreviation 

FDUP 

TABLES 

Description 

This may be required to evaluate 

the uniformity of samples and 

sampling techniques at a field location. 

Acceptance limits for this QC type 

are based on established confidence 

limits, with generally two levels or 

ranges. The first range extends from the 

test reporting limit test to lOx the test reporting limit. 

The second range encompasses any values higher than 

lOx the MDL. 

Frequency of Use 

As required on a 

project basis 

Post Digestion Spike PDS The post-digestion spike may be required, 

on a project basis, when a matrix precludes 

the use of pre-digestion spike. 

One per analytical 

batch when required 

by project 
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TABLES 

Surrogate Spike 

Abbreviation 

SUR 

Description 

For semi-volatiie, volaliles, peslicide, PCB analyses, 

these surrogate compounds are added to every 

blank, sample, matrix spike, matrix spike duplicate, 

and standard. Surrogate compounds, which are 

used to measure analytical efficiency by 

measuring recovery, are brominated, 

fluorinated, or isotopically labeled compounds 

not expected to be detected in environmental 

samples. 

Frequency of Use 

Every QC and per 

batch for semi-volatile, volatile, 

pesticide, PCB analysis 

Internal Standard INS These are compounds added to every 

standard, blank, matrix spike, matrix 

spike duplicate, sample (for volatiles), 

at a known concentration, prior to 

analysis. Internal standards are used 

as the basis of quantitation of the target 

compounds. 

Every QC and client 

sample per batch for 

volatiles and semi-

volatiles 
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4.5.2.2 Presented in Table 9, is an example of a sequence of analysis using 

Internal Quality Control Samples for trace metals. 

(Note that sequences may vary depending on the analytical method and the 

instrument being used). 
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TABLE 9 
Sequence of Analysis 
Metals Analysis - ICP 

o 

1D/WT Sheet Setup for Listniment Calibration ant! Verification 
Sequence Number Autosampler 

Position 
Sample ID Solution Name 

1 1 is_init BLANK 

2 2 StdOPTA StdOPTA 

3 3 StdOPTB StdOPTB 

4 4 StdOPTC StdOPTC 

5 1 blank BLANK 

6 2 ICS-A StdOPTA 
7 3 ICS-B StdOPTB 
8 4 ICS-C StdOPTC 
9 5 ICV-A ICV/CCV OPT A 

10 6 ICV-B ICV/CCV OPT B 
11 7 ICV-C ICV/CCV OPT C 
12 1 Blk BLANK 
13 9 IEC-1 IEC-1 
14 10 IEC-2 IEC-2 
15 11 ICAP-7 Independent check 
16 12 IV-19 Independent check 
17 13 eral027 Independent check 
18 14 Sn 10.0 Independent check 
19 15 era3.11 Independent check 
20 16 Sample 1 
21 17 Sample 2 
22 5 CCV OPTA 
23 6 CCV OPTO 
24 7 CCV OPTC 
25 18 CCB 
26 19 Sample 4 
27 20 Sample 5 
28 21 Sample 6 
29 22 Sample 8 
30 23 Sample 9 

31 24 Sample 10 

Q 
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4.5.3 External Quality Control Samples-Proficiency Testing 

TriMatrix laboratories receive performance evaluation (PE) samples on a 

scheduled basis from state and federal regulatory agencies as well as certain client 

organizations. A summary of these PE samples is given below: 

Evaluation 
Sample 
Identification 

WS 

WP 

DMR-QA 

PE 

PE 

Double-Blind 
PE 

Sample 
Type 

Drinking Water 
Certification 

Waste Water 
(NPDES) 

Discharge 
Monitor 

Reporting 

Environmental 

Environmental 

Environmental 

Source 

USEPA 

USEPA 

USEPA 

Certain State 
Certifying Agencies 

Specific Clients 

Analytical 
Standards Inc. 

(ASI) 

Frequency 
of Receipt 
of Samples 

Twice Per Year 

Twice Per Year 

Once Per Year 

Once Per Year 

Once Per Year 

Once Per Year 

TriMatrix laboratories receive written reports fix)m sponsoring agencies grading not only 

the laboratory performance but also showing the comparison to other laboratories 

participating in the same performance evaluation studies. This provides feedback to 

laboratory personnel regarding the satisfactory use of analytical methods and equipment 
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4.6 DATA ASSESSMENT PROCEDURES 

4.6.1 Precision 

Precision of laboratory analyses will be assessed by comparing the analytical 

results between matrix spike/matrix spike duplicate (MS/MSD) for organic 

analyses, and laboratory duplicate or MSD analyses for inoi^ganic analyses. The 

relative percent difference (% RPD) will be calculated for each pair of duplicate 

analyses using Equation 4.6.1. 

Equation 4.6.1 

%RPD = S=Dx 100 

(S+D)/2 

Where: 

S = first sample value (original of MS value) 

D = second sample value (duplicate or MSD value) 

4.6.2 Accuracy 

Accuracy of laboratory results will be assessed for compliance with the 

established QC criteria using the analytical results of method blanks, 

reagent/preparation blank, matrix spikeAnatrix spike duplicate samples, equipment 

blartk, and trip blanks. The percent recovery (%R) of matrix spikes will be 

calculated using Equation 4.6.2. 

Equation 4.6.2 

%R = A:Sx 100 

C 

Where: 
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A = the analyte concentration determined experimentally fiom the 

spiked sample; 

B = the background level determined by a separate analysis of die 

unspiked sample, and 

C = the amount of the spike added. 

4.6.3 Completeness 

The data completeness of laboratory analyses results will be assessed for 

compliance with the amount of data required for decision making. The 

completeness is calculated using Equation 4.6.3. 

Equation 4.6.3 

Completeness = valid data obtained x 100 

total data planned 

4.7 PROCEDURES FOR CORRECTIVE ACTION 

When an even occurs which is outside the normal operating parameters for the total testing 

process, a non-conforming event or process deviation has occurred which places the 

process out of control, and corrective action is required. A written standard operating 

procedure (plan for corrective action) provides the steps for dealing with an out-of-control 

testing situation. The assessment of whether the process is out of control is based on 

predetermined limits for laboratory operations. Nonconformances based on statistical 

analysis or quality control samples are readily apparent and easy to identify. A process 

deviation which does not have an directly observable impact on data quality is more 

difficult to discern. Examples of the latter, more subtle types of nonconformances include 

volatiles samples not properly stored; oily layers in certain types of samples which may 

interfere Nvith the analysis; a water-soaked sample label whose information is barely 

readable; a cluttered and disorganized laboratory bench which increases the probability 

that a mix-up will occur; a person too preoccupied with interruptions or distractions to 

concentrate on a task; the expected quantity has not been removed from a sample container 

after the testing has commenced. Discovery of a nonconforming event or process deviation 
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can result ftom the observations of a staff member, a review of laboratory data at any 

level, or as the result of a quality audit. 

The overall scheme of a correction action plan can be outlined as follows: 

1. Define the problem. 

2. Assign responsibility for evaluating flie problem. 

3. Determine thorough investigation of all the pertinent facts what the 

probable cause of the problem is. 

4. Define a corrective action to eliminate the problem. 

5. Assign responsibility for carrying out the corrective steps and implement 

the actioa 

6. Follow-up to ensure that the problem has been eliminated. 

Specific responsibility for implementing corrective action is as follows. 

It is the responsibility if the analyst or other employee who observes a non

conforming event to: 

- Identify and define the problem. 

- Write a non-conformance report (refer to Frgure 52). 

- Investigate and attempt to determine the cause of the problem. 

- Report the problem promptly to the immediate supervisor along with a 

recommended course of action to eliminate the problem. 

- Accept responsibility for implementing the corrective action approved by 

the supervisor. 

Implement the corrective action and evaluate its effectiveness. 

- Verify that the corrective action has eliminated the problem. 

- Document the corrective action in laboratory notebook or on worksheet 

Q 

Q 

a 
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m 

It is the responsibility of the laboratory area supervisor to: 

- Review the problem and the proposed corrective actioa 

- If the reporting person does not have a remedy, to work together with the 

person to determine a satisfactory solutioa 

- Assign the final corrective action steps to be performed. 

- Sign and date corrective action entry in the laboratory notebook or on 

worksheet after completioa 

It is the responsibility of the QA supervisor to: 

- Review, sign, and categorize every nonconformance/report memo for later 

inclusion in the QA monthly repoa 

- Randomly review corrective action documentation in laboratory record 

through internal audits to ensure that adequate records are being kept 

In general, there are three major areas where corrective action is required, and these 

categories are described below. 

4.7.1 Quality Control Failures 

These are usually handled within the laboratory by the analyst 

Indications of Nonconformance 

Blanks, laboratory controls, spikes, or surrogates contain contamination greater 

than acceptable levels. 

Suspicious trends in spike recoveries or relative percent difference (RPD) between 

duplicates. 

Initial instrument blank, initial calibration standards. QC check standards, 

continuing calibration standard spikes, or method blanks are outside acceptance 

criteria. 

The method blank or instmment blank analysis exceeds the detection limit for that 

analyte. 
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o 
Recommended Corrective Action 

Prepare another instrument blanL If the response is still greater than the reporting 

limit, look for sources of contamination in reagents, laboratory woridng 

environment, instrument. 

Reanalyze standard. If results are still unacceptable, prepare new standards. If 

necessary obtain new primary standards. 

Reanalyze continuing calibration standard. If necessary, recalibrate and reanalyze 

samples since last successful continuing calibratioa 

Evaluate preparation of spikes, spiking techniques, spiking equipment and 

materials. 

4.7.2 Procedural Failures 

These are usually handled by the laboratory area supervisor and the quality 

assurance supervisor. 

Indications of Nonconformance 

There are unusual changes in detection limits. 

Statistical quality control data (SQC) is demonstrating unacceptable trends or is 

outside the wanting or acceptance limits. 

Deficiencies are evidenced on perfonnance evaluation samples or internal or 

external audits. 

Qients express concern about the quality of their data. 

9 

9 
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# 

Remmmended Congctive Action faerUSEPA guidelines') 

Review the method with the analyst 

Reanalyze the samples and evaluate the results. 

Recalibrate the instrament or analysis method with freshly prepared standards and 

reanalyze the samples. 

Re-extract and reanalyze the samples per the method 

Evaluate the data and sample behavior and investigate any possible chemical 

interferences. 

Re-mn the samples using the method of standard additions. 

Check the instrument for possible maintenance deficiencies. 

Seek additional help from other analysts or provide additional training for 

personnel involved 

Perform a system audit to evaluate corrective action measures. 

4.7 J Test Specification Failures 

These are usually handled by the analyst, laboratory area supervisor, and the 

quality assurance supervisor. 

Indications of Nonconformance 

Quality control check standard data is outside the acceptance limits defined for 

that analyte. 

Recommended Corrective Action 

Review the method with the analyst 

Reanalyze the check standard and evaluate the results. 

Prepare fresh check standard or new primary standard. 

Recalibrate the instrument or analysis method 

Switch to a different standard vendor. 

Investigate possible chemical interferences. 

Check the instrument for possible maintenance deficiencies. 

Retrain the analyst 
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4.7.4 Customer Complaints 

The Quality Assurance Supervisor coordinates with the client services staff to 

receive quality feed back fiom clients. It is the responsibility of the QA 

Supervisor to conununicate any customer complaints to the laboratory operating 

areas and to follow-up on corrective action taken to prevent a recurrence. 

4.8 DEPARTURE FROM DOCUMENTED PROCEDURES 

4.8.1 Management Policies 

4.8.1.1 Any departure from a laboratory written standard operating procedure not 

directly involving sample analysis or processing must be approved by tiie 

immediate supervisor. The supervisor must file a Nonconformance 

Report 

4.8.1.2 Any departure ftom a USEPA or compendia analytical method involving 

sample processing or sample analysis must be justified in writing by they 

analyst and laboratory supervisor. The prior written approval of the 

laboratory director must be received before performing the analysis. 

Furthermore, the Laboratory Director must notify in writing the Vice-

President, Laboratory Division, within 48 hours of this deviation The 

laboratory director must also file a Nonconformance Report 

(Note: the exception to this requirement in 4.8.1.2 is those items in the 

analytical methods where a written justification for technical and scientific 

reasons has been determined by the analyst and approved by tite 

Laboratory Director as a deviation from the analytical method). 

4.8.2 Method Modification and Variances 

Modification of and variances in analytical methods, except for the deviations 

justified in writing and approved per section 4.8.1.2 above, arc strictly prohibited. 
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4.9 PERFORMANCE AND SYSTEM AUDITS 

4.9.1 fiitemal Audits 

4.9.1.1 System Audits 

At least once each month, the Quality Assurance Supervisor or his 

designate performs an audit of at least one of the laboratory systems listed 

below, so that aU laboratory systems receive a formal audit at three times 

per year. 

A). Sample Handling and Control 

B). Sample Analysis 

C). Records Processing and Control 

D). Support Systems (such as air handling, DI water, analytical 

balances, raw materials, etc.) 

The system audits are to be used to determine that each component within 

a laboratory system is functioning properly and adheres to the appropriate 

standard operating procedures, analytical methods, and requirements of 

the Quality Assurance Manual. Develop formal checklists to use in 

System Audits to ensure that consistency of inquiring is maintained from 

month-to-month. 

4.9.1.2 Documentation Audits 

At least once each month, the Quality Assurance Supervisor or his 

designate performs an audit of the laboratory documentation Gaboratory 

notebooks, benchsheets, instrument run logs, client file folders, etc) to 

assess the thoroughness and completeness of the documents. The 

guidelines for documentation (DO's and DO NOTs of GOOD RECORD 

KEEPING) are to be used as a benchmark in evaluation of 

documentation. Develop formal checklists for Documentation Audits to 

ensure that consistency of inquiry is maintained from month-to-month. 
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4.9.1.3 Surveillance Audits 

At least once a month, the Quality Assurance or area Supervisor or their 
designate observes an analyst in detail as a test is being performed 
Attention is given to general laboratory demeanor (orderliness, cleanliness, 
good laboratory practices in measuring, documentation, etc.) as well as to 
adherence to analytical mediods and standard operating procedures.. 

Develop formal checklists for surveillance audits to ensure that 

consistency of inquiry is maintained from month-to-month. 

4.9.1.4 Quality Assurance Reports to Management 

The Quality Assurance Supervisor issues a written report to the 
Laboratory Director within 1 week of an audit. The report should detail 
any deficiencies identified as well as recommended corrective action. The 
report should designate how follow-up on corrective actions by the 
Laboratory Area Supervisor and the Quality Assurance Supervisor will 
occur. 

4.9.2 External Audits 

4.9.2.1 On-Site Audits 

A well-run laboratory should have nothing to fear from a visit by external 
auditors. Therefore, the audits of the laboratory conducted by regulating 

agencies and client organizations are to be perceived by the laboratory 
staff as positive occurrences-learning experiences and opportunities to 
hear suggestions from knowledgeable persons on how operations might be 
improved. Consequently, the laboratory staff is to be open and 
cooperative with extemal auditors. Formal follow-up using written 
summaries of extemal audits is to be carried out to ensure that any 
suggested improvements are thoroughly evaluated. 

o 

Q 
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4.9.2.2 Double-Blind Evaluation Studies 

TriMatrix Laboratories participate in at least one double-blind sample 
program each year. An example is the current arrangement with 
Analytical Services, Inc. (ASI) to provide such samples. In this program, 
only the Quality Assurance Supervisor is aware of the arrival of these 
proficiency check samples, since ASI uses one or more fictitious 

engineering companies to conduct the entire transaction with the 
laboratory. A follow-up report is issued by ASI to the Quality Assurance 
Supervisor, showing not only the laboratory performance but the ranking 
among the many other laboratories which participate in the double-blind 
evaluation study. 
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ENVIRONMENTAL LABORATORY 

NON-CONFORMANCE REPORT 

Client Name: 

Project Description: 

Lab Area/Activity: Sample Receiving: 
Sample Log-In 
Sample Storage: 
Client Services: 
Customer Compliant: 

Document Control No: 

Submittal Number: 

Sample Number(s): 

Extraction Lab: 
Inorganic Lab: 
Metals Lab: 
Volatiles Lab: 
Semi-Volatiles Lab: 

Non-Conformance; 

Initials/Date: 

Corrective Action: 

Initials/Date: 

Preventative Action: 

Due Date: By Whom: 

Client Notification: FAX / TEL / SDQ / WRT By Whom: Date/Time: 

QA Review: 
QA Officer: Area Supervisor: 

net IRE52.XLS Figure 52 
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5.0 REFERENCES 

Methods for Chemical Analysis of Water and Wastes: EPA-600/4-79-020 
revised March, 1983. 

Standard Methods for the Evaluation of Water and Wastewater: Current 
Edition, APHA, AWWA, WPCF. 

PandbQok for Analytic^ Quality Aggurangg in Wafer an^ WastgW^fer 
Laboratories: EPA 600/4-79-019, March 1979. 

Phvsical and Chemical Methods for the Evaluation of Solid Waste: EPA-
SW846 Third Edition. 

Guidelines Establishing Text Procedures for the Analvsis of PoUutants: 40 
CFR; Parts 100 to 149, Current Edition. 

Water and Environmental Technoloev". Annual Book of ASTM Standards , 
Volume 11.01; Section 11; Current Edition. 

Good Automated Laboratorv Practices: USEPA Office of Adiminstation 
and Resource Management, December 28,1990. 
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TriMatrix Laboratories, Inc. 
Quality Assurance Manual 

6.0 TABLES 

All Tables are currently incoiporated into the text of the manual. 
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TriMatrix Laboratories, Inc. 
Quality Assurance Manual 

7.0 APPENDICES 

Appendix A - Employee Training Record 

Appendix B - Equipment List 

Appendix C - Example Quality Control Reports 

Appendix D - Bottle and Preservative Requirements 
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APPENDIX A 
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TriMatrix 
Laboratories, Inc. 

LABORATORY ANALYST CERTIFICATION FORM 

NAME OF ANALYST: 

PROCEDURE NUMBER_ 

PROCEDURE NAME_ 

1. Certification Steps: 
• Complete Items 1) through 5) on Laboratory Analyst Trainuig Checklist 
• Analyze at least four performance evaluation samples by the same procedures used to analyze actual 

test samples. 
• Calculate the average recoveiy (x) and the standard deviation (s) for each analyte of interest expressed 

as percent recovery of the performance evaluation sample. 
• For each analyte, compare s and x witli the corresponding acceptance criteria for precision and 

accuracy, respectively, given in the QC Acceptance Criteria at the end of the analytical method. If s 
and X for all analytes of interest meet tlie acceptance criteria, the system performance is acceptable and 
analysis of actual test samples can begin. 

• If any individual s exceeds the precision limit or any individual x falls outside the range for accuracy, 
then the system performance is unacceptable for that analyte and the following corrective action is 
required: 

• Locate and correct the source of the problem and repeat the analysis for all analytes of interest which 
failed to meet criteria. Repeated failure, however, will confirm a general problem with the 
measurement system; if this occurs, locate and correct the source of the problem. Repeat the test until 
the s and x for all analytes of interest meet tlie acceptance criteria 

» Attach a copy of all supporting analytical data to the Laboratory Analyst Certification Form. 

Results of Performance Evaluation Sample Analysis: 

Sample ID Test Result (% Recovery) Statistical Analysis of Data 
S 
n 
X 

s 
X + s. 

11. Analysis of Blanks 
• Analyze two MPB, results must be < current established MDL. 

Analytical Method Acceptance: 
Criteria: 
Accuracy (x) 
Precision (x + s) 

The certification sample results are acceptable and tlie analyst is authorized to perform this procedure 
for one year from the date below. 
Signed(Area Manager): Date: 

k:/project/sop/qani/CERTFORM 



^TriMatrix 
Laboratories, Inc. 

LABORATORY ANALYST TRAINING CHECKLIST 

NAME OF ANLAYST 

METHOD NUMBER. 

METHOD TITLE 

PROCEDURE NUMBER, 

PROCEDURE TITLE 

. 1) The analyst has read the method and the standard operating procedure. 

. 2) The instructor has reviewed the method and the procedure \vith the analyst 

. 3) Tlie instructor has perfonned a manual demonstration of the procedure. 

. 4) The analyst has successfully performed the procedure under direct supervision. 

. 5) The analyst has successfully performed tlie procedure without direct supervision. 

. 6) The analyst has successfully analyzed at least four perfonnance evaluation samples, 
following the steps listed on the Laboratory Analyst Certification Form. 

. 7) The Laboratory Analyst Certification Form has been compiled and all supporting 
analytical data attached. 

INSTRUCTOR DATE. 

Form Labancert; Revision New; Effective Date 11-30-94. 

o 

o 

Q 
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Laboratories, Inc. 

LABORATORY ANALYST TRAINING CHECKLIST 

NAMEOFANLAYST, 

METHOD NUMBER_ 

METHOD TITLE 

PROCEDURE NUMBER. 

PROCEDURE TITLE 

. Tlie analyst has read tlie metliod and tlie standard operating procedure as 
required for annual recertification. 

ANALYST DATE. 

INSTRUCTOR DATE 

Fom Labancert; Revision New; Effective Date 2-1-95. 

kr/project/sop/qam/cklst 



TriMatrix 
Laboratories, Inc. 

Analytical Services 
Employee Training Record 

Name: 

Position: 

Primary Responsibilities: 

Position Change (1): 

Primary Responsibilities: 

Position Change (2): 

Primary Responsibilities: 

Lab Area: 

Lab Area: 

Employee No: 

Date of Hire: 

Lab Area: 

Start Date: / / End Date: / / 

Start Date: / / End Date: / / 

Fi^KRtSCUWJk'" "V.THNATTI.DOC 

Q 
TriMatrix' "^oratories. Inc. 

Q Q 
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Training General 

Name; 

Laboratory Introduction/Walk-Through 

Company Benefits Review-Personnel Dept. 

Safety-Chemical Hygiene Plan Review 

Safetv Exam 

Safety Walk/Safety Equipment Review 

Computer Network/Email Training 

Laboratory Information Management System 

Document Control 1 

Signatures/Pates 

Trainee: Trainer: 

F:'CKR1SCL'N\ADMIN\TRNATT1.D0C TriMatrix Laboratories, Inc. Page 3 of 5 



Document Control No: 

Training-Quality Assurance 

Name: 

QA Officer Interview/QA Manual Review 

General QA Objectives-QC Types 

Bench sheets/Control Windows/Qualifications 

Chemical Inventory Program 

Stock Standard Record Procedures 

Instrument Maintenance Logs 

Instrument Run Logs 

Analyst Notebook Procedures 

Data Recording and Changes 

Data Review and Documentation 

Signatures/Dates 

Trainee: 

/ / 

Trainer: 

F?OKRISCUht>/' ^^TRNAm.DOC 

o 
TriMatrix' *>oralories. Inc. 
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Training-Laboratory Specific 

Name: 

Introduction to Apparatus/Equipment 

Paperwork Flow-Lims Training 

SOP Review-General Format 

SOP Review-Method Specific 

Methods: 

Trainee: 

Document Control i 

Signatures/Dates 

Trainer: 

F:VDKRISCUN\ADMIN\TRNATri.DOC TriMatrix Laboratories, Inc. Page 5 of 5 



Document Control No: 

Training-Analyst Certifications 

Name: 

Methods: 

Trainee: 

Sienatures/Dates 

Trainer: 

F:\DK R1SCU ATTI .DOC 

O 
TriMatrix' "^oratories, Inc. nV 
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Laboratories, Inc. 

Analytical Services 

APPENDIX B 
Equipment List - Inorganic 

Year Detector Primary TriMatrix 

Instrument Description Manufacturer Model No. Purchased or Type Use I.D.N 

Auto-Analyzer (dual channel) Bran & Lubbe •I'RAACS 800 1987 VIS 353.2/350.1 160 

Auto-Analyzer (four channel) Lachat Quick Chem 1990 VIS 300 series EPA 161 

Conductivity Meter YSI 32 1986 120.1/9050 162 

FTIR Spectrophotometer Perkin-Elmer 1600 1990 IR 418.1 163 

pH/mv Meter Orion 710A 1993 150.1 164 

pH/mw/ISE Meter Orion EA920 1991 150.1 165 

Spectrophotometer (UV-VIS) Shimadzu 1604 1990 UVAdS 300 series EPA 166 

Spectrophotomer (UV-VIS) Shiamdzu 1201 1992 uvms 300 series EPA 167 

Total Organic Carbon Analyzer (TOC) O.I.C. 700 1990 ND-IR 415.1 168 

Total Organic Halogen Analyzer (TOX) Xertex/Dohrman — 1986 coulometric 9020 169 

Turbidimeter HACH 43900 1992 nephlometric 180.1 170 

Polarograph EG&G Princeton AR 384B 1991 dropping Hg 7198/8411 171 

k:VprojectNaop\qam\APPEND-B 



Auto-Titrator 

TilMatrix 
Laboratories, Inc. 

Metier 

Analytical Services 

APPENDIX B 
Equipment List - Inorganic 

DL12 1992 310.x 

k:Vprojea\sop\nam\APPEND-B 
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.Matrix 
^^Laboratories, Inc. 

Analytical Services 

Equipment List - Atomic Absorption/ICP 

Year Detector Primary EARTH TE( 

Instrument Description Manufacturer Model No. Purchased or Type Use LD. No. 

AA Spectrophotometer (flame/furnace) Perkin Elmer 5100 PC 1989 190-800nm 200/7000 EPA 104 

AA Spectrophotometer (furnace) Perkin Elmer 5100 PC 1990 190-800nin 200/7000 EPA 105 

AA Spectrophotometer (furnace) Perkin Elmer 4100 PC 1992 190-800nm 200/7000 EPA • 106 

ICP Spectrophotometer Perkin Elmer Plasma 400 1989 160-800nm 200.7/6010 102 

ICP Spectrophotometer Perkin Elmer Optima 3000 1993 167-792nm 200.7/6010 101 

Autosampler Perkin Elmer AS-50 1989 

Autosampler Perkin Elmer AS-51 1990 

Autosampler Perkin Elmer AS-60 1992 

Autosampler Perkin Elmer FlAS-200 1989 

Mercury Amalgam System Perkin Elmer — 1990 245.1 

Automated Mercury Analyzer Leeman Labs PS200 1992 200/7000 EPA 103 

Automated Mercury Preparation System Leeman Labs AP200 1992 200/7000 EPA 

Microwave Digestion System CEM MDS 810 1989 3051 

k:Yroject\sop\qam\APPEND-B 



^^TriMatrix 
^^Laboratories, Inc. 

Analytical Services 

Equipment List - Gas Chromatography 

Year Detector Primary TriMatrix 

Instrument Description Manufacturer Model No. Purchased or Type Use I.D. No. 

Gas Chromatographs w/ECD Varian 3700 1986 ECD 8080/8121 143 

Gas Chromatograph w/FID Varian . 3400 1991 . ECD/HD 8080 156 

Gas Chromatographs w/ECD Varian 3700 1988 FID/FID 8015/18-Air 130 

Gas Chromatographs w/FID/ECD Varian 3700 1988 FID/PID 8015/18-Air 131 

Gas Chromatograph w/HD/CED Varian 3400 1989 ECD/FID 8080 148 

Gas Chromatograph w/Hall-PID Tracor 540 1990 HALL/PID 601/602/8021 123 

Gas Chromatograph w/Hall-PID Varian 3400 1991 HALL/PID 601/602/8021 146/147 

Gas Chromatograph w/HalFPID Tracor 9000 1992 HALL/PID 601/602/8021 125/126 

Gas Chromatograph w/Hall-PID Tracor 9000 1992 HALL/PID 601/602/8021 121/122 

Autosampler Varian 2016/LCS 2000 1988 5030 

Autosampler Varian 8000 1991 5030 

Autosampler/Concentrator Tekmar 2016/LCS 2000 1989 5030 

Autosampler/Concentrator Tekmar 2016/LCS 2000 1989 5030 

Autosampler/Concentrator Tekmar 2016/LCS 2000 1990 5030 

k;'^rojec(S«op\<i»ni\APPEND-B 
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Autosampler 

Autosampler Concentrator 

Autosampler/Concentrator 

Autosampler/Concentrator 

Thermal Tube Desorber 

T?xi^atrix 
Laboratories, Inc. 

Analytical Services 

Equipment List - Gas Chromatography 

Tekmar 

Tekmar 

Tekmar 

Tekmar 

Envirochem, Inc. 

ALS 2050 1989 

2016/LCS 2000 1989 

2016A.CS2000 1989 

2016/LCS 2000 1991 

850 1990 

5030 

5030 

5030 

5030 

5030 

k;^project\sop\qam\APPEND-B 



^TriMatrix 
Laboratories, Inc. 

Analytical Services 

Equipment List - Gas Chromatography 

Year Detector Primary TriMatrix 

Instrument Description Manufacturer Model No. Purchased or Type Use I.D. N( 

Field GC's: 

Gas Chromatograph (FID/ECD) Trimetrics 90D0 1992 nO/ECD Field Screen 128 

Gas Chromatograph w/PID HNU 301 1986 PID Field Screen 

Gas Chromatograph (Hall/PID) SRI 8610 1993 HALL/PID Field Screen 

Gas Chromatograph (PID) Photovac 10555 1991 PID Field Screen 

k^projec^sop^qam^APPEND-B 
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^All^x^atrix 
Laboratories, Inc. 

Analytical Services 

Equipment List - HPLC 

Instrument Description 

HPLC 

Manufacturer 

Isco 

Model No. 

2300 

Year 

Purchased 

1988 

Detector 

or Type 

UV 

Primary TriMatrix 

Use I.D. No. 

misc. 152 

HPLC Perkin Elmer Series 410 1992 Diode Array 8310 151 

LC Oven Perkin Elmer 101 1992 

Diode Array Detector Perkin Elmer 235 1992 

Fluorescence Detector Perkin Elmer LC240 1992 

Chromatography Data Systems: 

Turbochrom Perkin Elmer Continually 

Updated 
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^^TriMatrix 
^^Laboratories, Inc. 

Analytical Services 

Equipment List - GC/MS 

Year Detector Primary TriMatrix 

Instrument Description Manufacturer Model No. Purchased or Type Use I.D. No. 

Ion Trap Varian Saturn II 1991 ION Trap 624/8260 132 

Ion Trap Varian Saturn II 1991 ION Trap 624/8260 133 

Ion Trap Varian Saturn II 1993 ION Trap 625/8270 138 

Mass Spectrometer Extrel ELQ-400 1988 Quadrapole 625/8270 134 

Mass Spectrometer Extrel ELQ-400 1989 Quadrapole 625/8270 135 

Autosampler Leap CTC A2005 1993 

Autosampler Leap CTC A2005 1993 

Autosampler Leap CTC A2005 1993 

Gas Chromatographs w/FID(screening) Varian 3700 1987 ECD/FID 8080 156 

Autosampler/Concentrator Tekmar 2016A.CS 2000 1991 5030 

Autosampler Dynatech Dynasoils 1992 5030 

Autosampler Dynatech Dynasoils 1992 5030 

Autosampler Dynatech Dynasoils 1992 5030 

Chromatography Data Systems: 

k^projec^sop\•am\AJ'PEND-B 
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T^xi^atrix 
Laboratories, Inc. 

Analytical Services 

Equipment List - GC/MS 

Turbochrome Perkin Elmer 4.0 1993 
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Example 

Quality Control Reports 
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16-AUG-1994 ANALYTICAL BATCH DETAIL REPORT 
INORGANIC LABORATORY 

Batch Nuiber: 71637 Date opened: 1Z-AUG-1994 Last Used: 16-AUG-1994 Owner: GEH Sequence: 1 Conplete: N Control: Y 

PAGE «1 

Method 

OPHOS/COLOR/UTR WTR 

Subset Subset 

Application Ref. Citation Samples ICB ICV LCS CCB CCV 

USEPA-365.2 

Sequen QC Batch Samp SUR-Seq Date Anal Parameter AppU Ref CIt Det. LIm. Init Cone Final Cone Spike Typ X LCL UCL Qi 

V 1.000 000000.000.00 •vr.-.-- 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 . T. 0.01.. < 0.01 .-.ICB:.-:- 0.00 10 
V 2.000 000000.000.00 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 0.025 0.025 ICV 100.00 85 115 
V 3.000 071637.000.00 94789 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 < 0.01 
V 4.000 071637.000.00 94790 12-AUQ GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 < 0.01 
V 5.000 071637.000.00 94791 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.Z 0.01 < 0.01 
V 6.000 000000.000.00 12-AUG GEH PHOSPHORUS. ORTHO WTR USEPA-365.2 0.01 < 0.01 CCB1 0.00 25 
V 7.000 000000.000.00 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 0.49 0.5 CCV1 98.00 85 115 
V 8.000 000000.000.00 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 < 0.01 BLKI 0.00 
V 9.000 000000.000.00 - a 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 < 0.01 0.40 0.38 LCS1 105.26 89.16 112.14 
V 10.000 071637.000.00 94791 - 5 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 < 0.01 0.53 0.5 SPK1 106.00 88.02 117.42 
V 11.000 071637.000.00 94791 - 5 12-AUG GEH PHOSPHORUS, ORTHO WTR USEPA-365.2 0.01 < 0.01 < 0.01 DUP 0.00 20.88 

Batch Narrative 

Analysis Narrative 

94789 PHOSPHORUS. ORTHO 
94790 PHOSPHORUS, ORTHO 
94791 PHOSPHORUS, ORTHO 

USEPA-365.2 WTR 16-AUG-94 OHM Sample was filtered prior to ortho phosphorus analysis. 
USEPA-365.Z WTR 16-AUG-94 DHH Sample was filtered prior to ortho phosphorus analysis. 
USEPA-365.2 WTR 16-AUG-94 DHH Sample was filtered prior to ortho phosphorus analysis. 

QC BATCH QUALIFIERS 



•w 
24-JAN-1995 00:57 

PARAM. nETHOD METHOD 

DEVIANT STATISTICS REFDRT PAGE; 

NUM. NUM. VAR. PARAMETER METHOD TYPE RANGE 

1268 39 12 DECACHLOROBIPHENYL-SUR GC/ECD/P«P/WU SUR I 
1108 39 21 HEXABROMOBENZENE-PCB-SUR GC/ECD/PXP/UTR SUR 1 
1267 39 21 TETRACHLORO-M-XYLENE-SUR GC/ECD/P&P/WTR SUR 1 
1268 39 21 DECACHLOROBIPHEHYL-SUR GC/ECO/PSP/UTR SUR 1 
1108 39 23 HEXABROMOBENZENE-PCB-SUR GC/ECD/PXP/SOIL SUR 1 
1268 39 23 DEdACHLOROBIPHENYL-SUR GC/ECO/P«P/SOIL SUR 1 
1268 39 24 DECACHLOROBIPHENYL-SUR GC/ECO/PSP/SLG SUR I 
1108 39 25 HEXABROMOBENZENE-PCB-SUR GC/ECD/P*P/gST SUR 1 
1268 39 25 DEGACHLOROBIPHENYL-SUR GC/ECD/P«P/UST SUR 1 
1268 39 26 DECACHLOROBIPHENYL-SUR GC/ECD/PXP/TCLP SUR 1 
1102 48 3 D5-NIIKUBENZENE-SUR SEMI-VOL/MS/WU SUR 1 
1105 48 3 0-TERPHENYL-SUR SEMI-VOL/MS/UU SUR 1 
1099 50 1 2-FLUOROPHENOL-SUR SEMI-VOL/MS/UTR SUR 1 
1100 50 1 D6-PHEN0L-SUR SEMI-VOL/MS/WTR SUR 1 
1101 50 1 2,4.6-TRIBROHOPHENOL-SUR SLMI-VOL/MS/WTR SUR 1 
1102 50 1 D5-NITR0BENZENE-SUR SEMI-VOL/nSAJTR SUR 1 
1103 50 1 2-FLUOROBIPHENYL-SUR SEMI-VOL/MS/WTR SUR 1 
1105 50 1 0-TERPHENYL-SUR SEMI-VOL/MS/WTR SUR 1 
1099 50 2 2-FLUOROFHENOL-SUR SEMI-VOL/MS/SOL SUR 1 
1100 50 2 D6-PHEN0L-SUR SEMI-VOL/MS/SOL SUR 1 
1101 50 2 2,4.6-TRIBROnOPHENOL-SUR SEMI-VOL/MS/SOL SUR 1 
1102 50 2 D5-NITR0BENZENE-SUR SEMI-VOL/MS/SOL SUR 1 
1103 50 2 2-FLUOROBIPHENYL-SUR SEMI-VOL/MS/SOL SUR 1 
1105 50 2 0-TERPHENYL-SUR SEMI-VOL/MS/SOL SUR 1 
1099 50 4 2-FLUOROPHENOL-SUR SEMI'S/MS/TCLP SLIR 1 
1100 50 4 D6-PHEN0L-SUR SEMI'S/MS/TCLP SUR 1 
1117 50 4 2.4.5-T-SUR SEMI'S/MS/TCLP SUR 1 
1101 50 7 2.4.6-TRIBROnOPHENOL-SUR SEMI'S/MS/SPLP SUR 1 
1102 50 7 D5-NnROBENZENE-SUR SEMI'S/MS/SPLP SUR 1 
1103 50 7 2-FLUDROBIPHENYL-SUR SEMI'S/MS/SPLP SUR 1 
1105 50 7 0-TERPHENYL-SUR SEMI'S/MS/SPLP SUR 1 
1147 327 1 2,4-DB-SUR GC/ECD/HRB/WTR SUR 1 

45 
228 
139 
137 
237 
126 
3 
45 
9 
19 
135 
135 
781 
777 
772 
1212 
1214 
1200 
445 
445 
440 

1182 
1227 
1206 
189 
185 
48 
120 
130 
130 
130 
2 

88. 470 
105. 100 
97.750 
91. 880 
87. 730 
121.830 
160. 330 
99. 330 
163. 220 
139. 890 
71. 750 
81. 030 
43.940 
29. 240 
74. 720 
70.740 
73. 880 
81.530 
57. 050 
59. 980 
63.540 
62. 090 
66. 510 
72.820 
46.250 
31.200 
64.420 
86.830 
84.780 
85.160 
84. 630 
155. 500 

34.940 
21.540 
18.760 
31.780 
25.220 
40.410 
24.090 
13. 590 
37. 980 
23. 560 
12.790 
14.690 
9. 280 
6. 860 
14.210 
11.090 
11.190 
15. 030 
10. 920 
11.980 
14.690 
12. 000 
11. 880 
14.080 
12.870 
9. 800 
16.090 
18.060 
15.010 
15. 160 
15.760 
0. 710 

*** END OF REPORT *** 
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^4-JA^ 5 00:57 OUTLIER REP - EXCLUDED RESULTS PA 

PARn 
Nun 

HETH 
Nuri 

HETH 
VAR PARAHETER OETHOD REF CIT 

1107 39 11 HEXABROnOBENZENE-FEST-SUR GC/ECD/P&P/UTR USEPA-608 

BATCH SEQ F SEQ SA11PLE PENDING QTY PENDING NEAN PENDING STD DEU PERCENT 

TYPE RANGE 

SUR 1 

CALCULATED T UALUE STORED T VALUE 

65053 2 003 82239 
STATS AFTER EXCLUSION: 

6 
6 

77.00 
77. 00 

17. 93 
17. 93 

106. 00 1.617 1.82 

PARN 
Nun 

1107 

BATCH 

HETH 
Nun 

HETH 
VAR PARAHETER nETHQD REF CIT 

39 12 HEXABROnOBENZENE-PEST-SUR GC/ECD/PXP/UU USEPA-608 

SEQ F SEQ SAI1PLE PENDING QTY PENDING TIEAN PENDING STD DEV PERCENT 

TYPE 

SUR 

RANGE 

1 

CALCULATED T VALUE STORED T VALUE 

71878 2 002 93854 
STATS AFTER EXCLUSION: 

41 
41 

87. 02 
87. 02 

18. 33 
18. 33 

40.00 L 565 £.87 

PARN 
Nun 

1108 

BATCH 

tlETH 
NUH 

OETH 
VAR PARAHETER HETHOD REF CIT TYPE RANGE 

3? 12 HEXABRONOBENZENE-PCB-SUR GC/ECD/PXP/UU USEPA-608 

SEQ F SEQ SA11PLE PENDING QTY PENDING MEAN PENDING STD DEV PERCENT 

SUR 1 

CALCULATED T VALUE 

70863 63 001 93376 
STATS AFTER EXCLUSION: 

79 
79 

93. 92 
93. 92 

22. 97 
22. 97 

30.00 

STORED T VALUE: 

2. 782 3. 12 

PARtI 
Nun 

NETH 
Nuri 

riETH 
VAR PARANETER HETHOD REF CIT TYPE RANGE 

1267 39 12 TETRACHLORQ-n-XYLENE-SUR GC/ECD/PXP/UU USEPA-60a SUR 1 

BATCH SEQ F SEQ SAIIPLE PENDING QTY PENDING TIEAN FENDING STD DEV PERCENT CALCULATED T VALUE STORED T VALUE 

76272 20 002 101498 
STATS AFTER EXCLUSION: 

39 
39 

83.77 
83. 77 

20. 15 
20. 15 

32. 00 £. 569 2. 85 

PARn 
Nun 

HETH 
Nun 

HETH 
VAR PARAOETER HEIHOD REF CIT TYPE RANGE 

1268 39 12 DECACHLOROBIPHENYL-SUR GC/ECD/PXP/UW USEPA-608 SUR 1 

BATCH SEQ F SEQ SAIIPLE PENDING QTY PENDING TIEAN PENDING STD DEV PERCENT CALCULATED T VALUE STORED T VALUE 

78943 10 001 106893 45 88.47 34.94 170.00 2.333 2.91 



22-JAN-1996 
13:39 TRIMATRIX LABORATORIES, INC. - GRR 

A 1 , A . . COnPLIANCE SUnHARY 
Andlutical Batches opened betiueen 08-JAN-1996 and 22-JAN-199A 

(result types BLK, CCB, CCV, CRL, ICB, ICV, lEC, LCS) 

^ HETALS LABORATORY 
ANALYST: J. T. Uhitmore 

Page 1 

Last used: 
Incomplete: 

Out of warning: 
Out of control: 

Batches 
« 7. 

24 
24 100.0 
0 0.0 
0 0.0 

+ 
Results 
» 7. 

150 
150 100.0 
0 0.0 
0 0.0 

*** THE FOLLOUING RESULTS ARE OUT OF CONTROL *»* 

Q O Q 



20-JAN-V6 

Ub Id: IN 

Parameter 

SULFATE 

Parameter 

SULFATE 
SULFATE 

RESULTS OUT UF CONTROL 
THAT WERE RUN BETUEEN 19-Uan-1996 AND 19-Jan-1996 

Method Ref Cit Appl Anly Batch Num Seq F Seq Type 

PAGE 1 

Sample Percent 

S04/AUT0/UTR 

Method 

USEPA-375. 4 

Ref Cit 

SD4/AUT0/WTR 
S04/AUT0/UTR 

WATER HLB 97724 24 0 SPK 2 136055 16 

Appl Qualifier Batch Num Seq F Seq Qc Batch Hum 

USEPA-375.4 WATER 
USEPA-375.4 WATER 

2 
33 

97724 
97724 

15 
15 

0 15709 
0 15709 



22-JAN-96 TRinATRIX LABORATORIES. INC. - GRR PARF 1 
PRE-DEFINED QUALIFIERS Usage: N Description: NARRATIVE uuftuiritKb 

Type: Q Description: QC BATCH 

H Explain Active Res Type Repl CLP Site Description 

^ 1 he laboratory fortified blank (LFB> recovery for this 
analysis, fell outside the laboratory established control 
limits but within the test specification for this method. 
No data qualifications are required. 

Q O Q 



£2-JAN->u 

Usage: N Description: NARRATIVE 

Type: R Description: RESULT 

H Explain Active Res Type Repl CLP Site Description 

TRINATRIX LABORATORIES, INC. - GRR 
PRE-DEFINED QUALIFIERS 

26 N All positive results For this sample and analysis luere 
confirmed by a replicate measurement. 

PAGE 

32 N The reporting limit for this analysis mas elevated due to 
chraraatograpnic interferences. 

33 N This sample was filtered to remove particulate interferences 
prior to analysis. 

37 N The procedure for the analysis of Cyanide Reactivity was not 
performed on this sample because the corresponding Total 
Cyanide result is C250 mg/kg. 

38 N The procedure for the analysis of Amenable Cyanide was not 

eerformed on this sample because the corresponding Total yanide result is CO.005 rag/1. 

39 H The procedure for the analysis of Amenable Cyanide was not 
perforffied on this sample because the corresponding Total 
Cyanide result is CO.05 mg/1. 

40 N The procedure for the analysis of Free Cyanide was not 
jerformed on this sample because the corresponding Total 
ilyanide result is CO. 005 mg/1. 

41 N The procedure for the analysis of Free Cyanide was not 

eerformed on this sample because the corresponding Total yanide result is CO.05 mg/1. 

42 N The reported Biochemical Oxygen Demand result for this 
sample was calculated on an oxygen depletion of (2. 0 mg/1 



22-JAN-96 

Usage: N Description: NARRATIVE 

Type: R Description: RESULT 

H Explain Active Res Type Repl CLP Site 

43 N Y 

44 N 

45 H 

48 N 

TRIHATRIX LABORATORIES^ INC. - GRR 
PRE-DEFINED QUALIFIERS 

Description 

PAGE 3 

Nitrite Nitrogen uias analyzed on this sample uiithin the 
mandated USEPA 48 hour holding time. The sample was also 
chemicallg preserved and later analyzed for Nitrate+Nitrite 
Nitrogen within the 28 day USEPA mandated hold time. Nitrate 
Nitrogen was calculated by subtraction (N03+NOE-N02=N03). 

The secondary surrogate (tetrachloro-m-xylene) X recovery 
for this sample fell outside the laboratory established 
control limits. The primary surrogate (decachlorobiphenyl) 7. 
recovery for this sample fell within the laboratory 
established control limits. No qualifications are required. 

The primary surrogate (decachlorobiphenyl) X recovery for 
this sample fell outside the laboraWu established control 
limits. The secondary surrogate (teracfiloro-m-xylene) X 
recovery for this sample fell witliin the laboratory 
established control limits. No qualifications are required. 

This sample was filtered after distillation or digestion 
and prior to analysiSf to remove a particulate interference. 

55 H This sample was prepared in accordance to the Methanol 
s^gle extraction prDcedure» as outlined in USEPA Method 

56 Y This sample also contains Cis-1.2-Dichloraethylene at a 
concentration of: 

59 N This analysis was performed beyond an established USEPA 
maximum allowable parameter hold time. However• because the 
sample is a laboracoru trip blank# the established hold time 
is inappropriate to the purpose of this analysis. 

Q Q 



22-JAh. 

Usage; Q Description: QUALIFIER 

Type: A Description: ANALYTICAL BATCH 

t} Explain Active Res Type Repl CLP Site 

4 N GRR 

TRINATRIX LABORHIORIES, INC. - GRR 
PRE-DEFINED QUALIFIERS 

Description 

PAGE 4 

samples 
considered estimated. 

analytical 

this 
control 
be 

49 N Analytical Batch Qualifier without Explanation. 



22-JAH-96 TRIHATRIX LABORATORIES, IHC. - GRR PARF -
PRE-DEFINED QUALIFIERS Usage: Q Description: QUALIFIER wuHLit-AtKb 

Type: Q Description: QC BATCH 

« Explain Active Res Type Repl CLP Site Description 

Y f See explanation belout: 

51 N Y QC Uithout 

Q Q Q 



Z2-JAN-96 

Usage: Q Descriptian: QUALIFIER 

Type: R Description: RESULT 

R Explain Active Res Type Repl CLP Site 

1 Y Y GRR 

TRIHATRIX LABORATORIES, IHC. - GRR 
PRE-DEFINED QUALIFIERS 

Description 

Analysis performed beyond established USEPA maximum 
allouiable parameter hold time. Result must be considered 
estimated. 

PAGE 6 

2 N SPK 3 J GRR The matrix spike recovery <GPK) for this sample, fell 
outside the laboratory established control limits for this 
method and matrix. The corresponding sample result must be 
considered estimated. 

3 N USD GRR The matrix spike duplicate (USD) RPD for this sample, fell 
outside the laboratory established control limits for this 
method and matrix. The corresponding sample result must be 
considered estimated. 

5 N GRR The laboratory fortified blank (LFB) recovery for this 
analysis, fell outside the laboratory established control 
limits. All samples in the associated pre-treatment batch 
must be considered estimated. 

6 M DUP GRR The matrix duplicate (DUP) RPD for this sample# fell 
outside the laboratory established control limits for this 
method and matrix. The corresponding sample result must be 
considered estimated. 

7 Y GRR The reporting limit for this sample and the corresponding 
analysis is elevated due to an analytical interference 
luhich mas a direct result of the sample matrix. 

8 N U GRR Compound mas not detected. 

9 N J GRR Concentration is beloiu the compound reporting limit, result 
must be considered estimated. 

10 N n GRR Duplicate injection precision not met for this analysis. 



22-JAH-96 TRIOATRIX LABORATORIES, INC. - GRR PAGE 7 
PRE-DEFINED QUALIFIERS 

U&age: Q Description; QUALIFIER 

Type: R Description: RESULT 

U Explain Active Res Type Repl CLP Site Description 

11 Y Y GRR Sample integrity suspect upon arrival. 

12 N Y GRR Sample mas received outside USEPA maximum allowable hold 
time. Result(s) must be considered estimated. 

13 N Y GRR Sample was lost during the sample preparation process, 
re-preparation of the sample was not possible due to low 
sample volume. The corresponding result(s) are not 
available. 

14 N Y GRR Sample was consumed during analysis, re-analysis was not 
possible due to low sample volume. 

15 N Y J GRR Surrogate spike result(s) for this sample and analysis had 
a percent recovery outside the upper control limit for this 
method and matrix. All positive results must be considered 
estimated. 

16 N Y J GRR Surrogate spike resultfs) for this sample and analysis had a 
recovery of > lOZ, but are below the lower control limit 
for this method and matrix. All positive results must be 
considered estimated. All C or non-dectectable results must 
be considered approximate. 

17 N Y J GRR Surrogate spike result(s) for this sample and analysis had a 
recovery of C lOX. All positive results must be considered 
estimated. 

18 N Y UJ GRR Surrogate spike resultts) for this sample and analysis had a 
recovery of C lOZ. All C or non-detectable results must be 
considered unusable. 

19 N Y J GRR Surrogate re5ult(5) are unavailable due to a sample matrix 
interference p *em encountered during the analysis of this 

©
sample. All pM^V ve results must be considered estimated, 
all <. or non=S^:table results must be considered unusable. 



22-JAH-x. TRIHATRIX LABORATORIES, IHC. - GRR PAGE 8 
PRE-DEFINED QUALIFIERS 

Usage; Q Description: QUALIFIER 

Type: R Description: RESULT 

It Explain Active Res Type Repl CLP Site Description 

20 N Y GRR Surrogate results are unavailable due to positive results in 
the sample extract resulting in a dilution of greater than 
1:5 of the sample extract. 

21 N Y U GRR The analueis of the Method Preparation Blank (I1PB) for this 
parameter, method and associated digestion/extraction batch, 
had a positive value above the project reporting limit. This 
corresponding sample result is C 5 times the positive UPB 
value and therefore must be be considered estimated. 

22 N Y The reporting limit for this sample and corresponding 
analysis is elevated due to the percent solids content of 
this sample. 

23 N Y Matrix QC results (SPK and MSD> for this sample, QC batch, 
matrix and analysis mere diluted out due to background 
matrix interferences. 

24 N Y Matrix QC results (SPK and MSD> for this sample, QC batch, 
matrix and analysis are unavailable due to high analyte 
concentrations resulting in a dilution of this sample and/or 
it's extract. 

25 H Y Matrix QC results (SPK and M3D> for this sample, QC batch, 
matrix and analysis are unavailable due to interfering 
peaks. 

27 N Y The re5ult(s) for this sample and analysis are reported on 
a "dry weight" basis. 

28 N Y The result(s) for this sample and analysis are reported on 
an "as received" weight basis. 

29 N Y As specified in 40CFR Part 136, Appendix Ai Method 624, 
Acrolein and Acrylonitrile may only be screened by GC/M5. 
All positive results must therefore be considered estimated. 



22-JAH-96 

Usage; Q Description: QUALIFIER 

Type: R Description: RESULT 

Explain Active Res Type Repl CLP Site 

TRimTRIX LABORATORIES, IHC. - GRR 
PRE-DEFINED QUALIFIERS 

Description 

PAGE 9 

30 N 

31 N 

34 N 

Sample was not preserved in accordance to 40 CFR Part 136. 3, 
Table 11; which states that a sample collected for Acrolein 
must be pH adjusted to a range of 4-5 or analyzed with 3 
days of collection. All results for this compound must be 
considered estimated. 

The Analytical and/or Instrument Blank <BLK) for this 
parameter and method, had a positive value above the project 
reporting limit. This corresponding sample result is 
C 5 times the positive BLK value and therefore must be 
considered estimated. 

Total conform bacterial colonies were detected in this 
sample. A confirmation procedure for the presence of E. coli 
was NEGATIVE. 

35 N Total Coliform bacterial colonies were detected in this 
sample. A confirmation procedure for the presence of E. coli 
was POSITIVE. 

36 M The reported detection limit for this sample and analysis 
is based on the current reagent water method detection 
limit (flDL). 

46 H 

47 N 

52 N 

ITie percent difference (XD) between the original sample 
concentration and a serial dilution of this sample resulted 
in a value !> lOX(D). Because the dOX difference criteria 
was not met, the corresponding sample and analysis roust be 
considered estimated. 

The result for this analyte and method was reported at a 
value between the Method Detection Limit (MDL) and the 
laboratory established Reporting Limit. All postive results 
must be considered estimated, all non-detectable results 
must be considered aproximate. 

The result for this compound was quantitated from our 
continuing calibration standard but is estimated doe to 
levels above the linear range of our calibration curve. 

53 N Surrogate rB5ul+- are unavailable due to sample matrix 
Interference'.ch resulted in a dilution of greater than 
1:5 of the saK^ extract. 



22-JAN-.>^ 

Usage; Q Description: QUALIFIER 

Type: R Description: RESULT 

H Explain Active Res Type Repl CLP Site 

57 N 

58 N 

60 M 

61 N 

62 N Y PDS 1 J 

63 N Y SPK 

64 N 

65 N 

TRIUATRIX LABORAIORIES, INC. - GRR 
PRE-DEFINED QUALIFIERS 

PAGE 10 

Description 

One or more surrogate compounds mere not reported for this 
sample# matrix and method# due to unresolveable matrix 
intereferences. All remaining surrogate compoundts) had 
recoveries within the laboratory established control limits. 
No qualifications are required. 

The result for this sample and analysis was quantitated from 
the Photoionization Detector (PID> due to an interfering 
peak on the Electrolytic Conductivity Detector (HECD). 

The result for this compound was quantitated from our 
average response factor of the calibration curve but is 
estimated due to levels above the linear range of the curve. 

The reported result for this sample is the minimum estimated 
amount based on the upper limit of the calibration curve and 
all sample extraction and/or dilution factors. 

The post digestion spike result (PSD) for this samp.le had 
a percent recovery of outside the 85 - 115 X method window. 
All corresponding positive sample results where the PDS is 
C40% are estimated# all non-decectable results with a PDS 
C40 & lOX are considered approximate# all ClOX are unusable. 

One of the matrix spike accuracies fell outside of the 
esatblished laboratoru control limits# but the precision 
for ttS/MSD is within the control limits for this matrix and 
method. The corresponding sample result is not considered 
estimated. 

The detection limit for this sample and corresponding 
analysis were elevated due to insufficient sample volume 
received. 

tiatrix quality control analysis unavailable due to 
insufficient sample volume received. 

m ww-wn iwip 1 rrtn I (•WPI*-™! 



APPENDIX D 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

APPENDIX D 

SAMPLE RECEIVING AND STORAGE 
BOTTLE AND PRESERVATION REQUIREMENTS 

The collection of the sample is the starting point for the generation of quality data. 

It is the responsibility of TriMatrix to provide the client who collects the sample with 
sample collection instmctions which ensure sample integrity. Also, where applicable 

TriMatrix also supplies the client witli appropriate clean sample containers and 
preservative chemicals; these glass containers are purchased new and certified as clean and 

vendors such as I-Chem Research and Fischer Scientific. 

Sampling and Preservation Requirements for certain common environmental 

analyses are listed in the following table: (NOTE: Holding times are based on EPA 
guidelines for CLP, NPDES, and RCRA). 

o 
k:VrojerfvsopVianMPPEND-D 



p 
API^ )IX D 

SAMPLE COLLECTION GUIDELINES 
BOTTLE AND PRESERVATIVE REQUIREMENTS 

Analyte 

Volatile 
Halocarbons-GC 

Volatile 
Aromatics-GC 
*41 

Phenols 

Matrix 

Water 

Soil/Waste 

Water 

Soil/Waste 

Water 

SoilAVaste 

Holding Time 
(fron Date 
Sampled) 

14 days 

14 days 

7 days 
14 days 

14 days 

* 7 days 

• 14 days 

Preservation 

4OC 

4°C 

4°C 
4°Cw/Hcl 

4°C 

4°C 

4°C 

Container 

2-40ml VGA vials 

Glass 4 oz. jar 

2-40 ml VGA 
vials 

Glass 4 oz. jar 
or VGA \'ial 

Gne liter 
glass bottle 
Glass 4 oz. jar 

Sample 
Size 

40 ml 

40g 

40 ml 

40 g 

1000 ml 

100 f 

Method 
Reference 

601 or 
8010 or 
8240 or 
8260 

602 or 
8020 or 
8240 or 
8260 

604 or 
8040 or 
8270 

Container 
Label 

Yellow 

Yellow 

Grange 

Phthalate 
Esters 

Gtgano-
chlorine 
Pesticides/ 
PCB's 

Water 

SoilAVaste 

Water 

SoilAVaste 
PCB oils 

* 7 days 

* 14 days 

• 7 days 

• 14 days 
N/A 

40C 

4°C 

4°C 

4°C 
None 

Gne liter 
glass bottle 
Glass 4oz. jar 

Gne liter 
glass bottle 
Glass 4oz. jar 
VGA Vial 

1000 ml 

100 g 

1000 ml 
8080 
100 g 
20 ml 

606 or 
8060 or 
8270 

608 or 

Grange 

Grange 

Polyaromatic 
Hydrocarbons 

Gtgano-
phosphorous 
Pesticides 

Phenoxy Acid 
Herbicides 

Water 

SoilAVaste 

Water 

Soil/Waste 

Water 

• 7 days 

• 14 days 

* 7 days 

* 14 days 

• 7 days 

4°C 

4°C 

4°C 

4°C 

4<'C 

Gne liter 
glass bottle 
Glass 4 oz. jar 

Gne liter 
glass bottle 
Glass 4 oz. jar 

Gne liter 
glass bottle 

1000 ml 

100 g 

1000 ml 

100 fi 

1000 ml 

610or 
8100 or 
8270 or 
8310 

614 or 
8140 

8150 

Grange 

Grange 

Grange 

k:Nproject\sopNqam\APPEND-D 



APPENDIX D 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

Volaliles-GC/MS Water 7 days 4°C 2-40 ml VOA vials 40 ml 8240 or Yellow 
•• 14 days 40Cw/Hcl 8260 

Soil/Waste I4days 4°C Glass4oz.jar lOOg 

k:Vprojeci\sopV>">i\APPEND-D 
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• # JIXD 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

1.2-Dibromoethanc Drinking 
1,2-Dibroino-3-chIoropropane 

28 days 
Water 

4°C 2-40ml VGA vials 40 ml 504 Orange 

Scmi-
Volaliles 
** 

Water 

SoilA\'aste 

• 7 days 

* 14 days 

4°C 

4°C 

One liter 
glass bottle 
Glass 4oz. jar 

1000 ml 

100 g 

8270 Orange 

Caibamate & 
Urea 
Pesticides 

Water 

Soil Waste 

* 7 days 

* 14 davs 

4°C 

4°C 

One liter 
glass bottle 
Glass 4 oz.Jar 

1000 ml 

100 g 

531.1 Orange 

Dioxins/ 
Furans 

Water 

SoilAVaste 

•7 days 

None Required 

4°C 

4°C 

One liter 
glass bottle 
Glass 4 oz. jar 

1000 ml 

100 g 

Screen-
625 

Orange 

Petroleum 
Hydrocarbons 

Water 

Soil/Waste 

•7 days 

• 14 days 

4°C 

H2S04 
4°C 

One liter 
glass bottle 
Glass 4 oz. jar 

1000 ml 

100 g 

418.1 or 
9071 or 
9073 04 
Cal. Method-D.R. 

Green 

BETX/TPH-
GRO 

Water 

SoilAVaste 

7 days 
14 days 
14 days 

4°C 
4°C w/Hcl 

4°C 

2-40ml VGA vials 

Glass 4 oz. jar 

40 ml 

100 g 

8020 or 
Modified 8015 

Green 

TCLP-UST 
(Benzene, TPH, 
Lead) 

SoilAVaste 14 days 4°C Glass 4oz. jar 100 g 1311 Green 

Metals 
(ICP) 

Water 

SoilAVaste 

6 months 

6 months 

HN03 to 
pH<2.0 

None 

16 oz. plastic 
bottle 
4 oz. glass jar 

500 ml 

50 g 

260.7 or 
6010 

Red 

Arsenic 
(GF-AA) 

Water 

SoilAVaste 

6 months 

6 months 

HN03 to 
pH <2.0 

None 

16 oz. plastic 
bottle 
4 oz. glass jar 

500 ml 

50 g 

7060 or 
206.2 

Red 

Mercury 
(CV-AA) 

Water 

SoilAVaste 

28 days 

28 days 

HN03 to 
pH <2.0 

None 

16 oz. plastic 
bottle 
4 oz. glass jar 

500 ml 

50 g 

245.1 or 
7470 or 

Red 

k ;VprojeciNsop">qamNA PPEN D-D 



APPENDIX D 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

Selenium 
(GF-AA) 

Thallium 
(GF-AA) 

Lead 
(GF-AA) 

(Thromium 
(IIIA'I) 

Chromium 
(Total) 

Silica 

Color 

Oil & Grease 

Specific 
Conductance 

Acidity 

pH 

Water 

SoilAVaste 

Water 

SoilAVaste 

Water 

SoilAVaste 

Water 

Sojl^^st^ 

Water 

SoilAVaste 

Water 

Soi^WMte 

Water 

Water 

Soil/Waste 

Water 

Water 

Water 

6 months 

6 months 

6 months 

6^^dis 

6 months 

6 months 

24 hours 

24 hours 

6 months 

6nion^ 

28 days 

28 days 

48 houis 

28 days 

14 days 

28 days 

14 days 

24 hours 

HN03 to 
pH<2.0 

None 

HN03 to 
pH<2.0 

None 

HN03 to 
pH<ZO 

None 

4°C 

4°C 

HN03 to 
pH<2.0 

None 

40C 

4''C 

4°C 

4°C 

H2S04to 
None 

4°C 

4°C 

4°C 

I60Z. plastic 
bottle 
4o^•| 

16 oz. plastic 
bottle 

16 oz. plastic 
bottle 

_^oijjassj^_ 

16 oz. plastic 
bottle 
4 oz. glass jar 

16 oz. plastic 
bottle 

_^_ot_gIassja^ 

16 oz. plastic 
boule 

_4^^j|assj^ 

8 oz. plastic 
bottle 

1 liter glass 
bottle 
4oi^lMsja 

8 oz. plastic 
^ttle^ 

8 oz. plastic 
boule 

500 ml 

50 > 

500 ml 

50) 

500 ml 

50 g 

8 oz. plastic 

500 ml 

50 8 

500 ml 

50) 

500 ml 

50 fi 

250 m 

1000 ul 

250 ml 

250 ml 

50 ml 

7470 or 
270.2 

7421 or 
279.2 

S.M. 3500 
239.2 

S.M. 3500 
CrD. 

6010 

6010 

S.M. 2120 B 

S.M. 5520 B or 
413.1 or 
9050 or 9071 

S.M. 2510 or 
120.1 or 9050 

S.M. 2310or 
350.1 

S.M. 2400 H+ or 

Red 

Red 

Blue 

Blue 

Red 

Red 

Blue 

Blue 

Blue 

Blue 

Blue 

k:Nptuject\sop'^"nWPPEND-D 
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JIXD 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

bottle 150.1 or 
Soil/Waste 24 houre 4°C 4 oz. glass jar 100 a 9045/9041 

k;\jroject\sopVianMPPEND-D 

foil wiai 

Alkalinity Water 14 days 4°C 8 oz. plastic 250 ml S.M. 2320 or Blue 
bottle 310.1 

Hardness Water 6 months HN03 to 8 oz. plastic 250 ml S.M. 2340 B Blue 
pH <2.0 bottle 

Biochemical Water 48 hours 4°C 16 oz. plastic bottle 500 ml S.M. 521 B or Blue 
Oxygen bottle 405.1 
Demand (BOD) 

Chemical Water 28 days 4°C 8 oz. plastic 250 ml S.M. 5220 or Blue 
Oxygen H2S04 to boUle 410.4 
Demand (COD) pH <2.0 

Organic Water 28 days 4°C 8 oz. plas/bottle 250 ml S.M. 5310 B or White 
Carbon H2S04 to or 4 oz. glass jar 125 ml 415.1 or 
(TOC) pH<2.0 or2-VOAvials 80 ml 9060 

Chlorophyll Water 7 days 4°C 500 ml plastic 500 ml S.M. 10200H Blue 
keep dark; bottle 

Ortho- Water 48 hours 4''C 8 oz. plastic 100 ml S.M. 4500-PC or Blue 
Phosphate bottle 300.0 

Total Phosphoms Water 28 days H2S04 to 8 oz. plastic 250 ml S.M. 4500-PC Blue 
pH <2.0 bottle 

Total Water 28 days 4°C 8 oz. plastic 250 ml S.M. 4500- Blue 
Kjeldahl H2S04 to bottle N (org) B or 
Nitrogen pH<2.0 351.4 
(TKNl SoilAVaste 28 days None 4 oz. glass jar 100 R 

Ammonia Water 28 days d^C 8 oz. plastic 250 ml S.M. 4500-NH3. F Blue 
H2S04to or 350.3 
pH<2.0 



APPENDIX D 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

Nilrile Waler 48 hours 4°C 8 oz. plaslic 
boule 

250 ml S.M. 2400-N02.C. Blue 

Nilrate Water 48 hours 4°C 8 oz. plaslic 
bottle 

250 ml S.M.4500-N03.C. 
or 300.0 

Blue 

Nitrite Water 
plus 
_Niime_{No_disiinnion^l^n^02_^d_N03L 

Toul 
Volatile 
Solids 

Turbidity 

Water 

_Soil^^l^ 

Water 

48 hours 

7 days 

7 days 

48 hours 

4°C 

4OC 

4°C 

4°C 

8 oz plastic 
bottle 

8 oz plastic 
bottle 

_4_ozjIassj^ 

8 oz plastic 
bottle 

250 ml 

250 ml 

100 r 

250 ml 

S.M. 4500-N02, 
N03.Cor 
300.0 

S.M.2540-Eor 
160.4 

S.M.2130 

Blue 

Blue 

Blue 

Sulfate 

Sulfite 

Sulfide 

Acrolein 

Water 

Water 

Water 

28 days 

48 hours 
3 ml 

1%EDTA 

7 days 

4°C 

4°C 

4°C, NaOH. 
Zinc 

AceUte 

8 oz plastic 
bottle 

8 oz plastic 

8 oz plastic 
bottle 

4°C. NaOH to 
pH>12 

250 ml 

250 ml 

250 ml 

S.M. 4500-S04 B. 

S.M.4500-S03 B. 

S.M. 4500-S2 E 

S.M. 4500-CNEor 
335.2 or 

Blue 

Blue 

Blue 

Yellow 

k^project^sopV••"n^APPEND-D 
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)IXD 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

Soil/Waste 14 days 4°C 4 oz. glass jar 100 fi 9010 

k:NprojectNsopNqaniNA PPEN D-D 

SoilAVaste 7 days 4°C 4 oz. glass jar 100 R 

Coliform Water 24 hours 4''C Sterile plastic 100 ml S.M. 9222-B, D. White 
Fecal and bottle or or 9132 

iJil=======^=============================================^==^======<============================^SSI^^i============================================s=^===^==s=== 

Bromide Water 28 days 4°C 8 oz. plastic 250 ml S.M. 4500 Br-C. Blue 
bottle or 300.0 

or 300.0 

Chloride Water 28 days 4°C 8 oz. plastic 250 ml S.M. 4500-Ci-B Blue 
bottle orS.M.4500-Cl-F 

Chlorine Water Analyze 4''C 8 oz plastic 250 ml S.M. 4500 B. Blue 
Residual Immediately bottle 

Total Solids Water 7 days 4°C 8 oz plastic 250 ml S.M. 2540 B. or Blue 
(% Moisture) bottle 160.3 

Total Water 7 days 4°C 8 oz plastic 250 ml S.M. 2540 Cor Blue 
Dissolved bottle 160.2 
Solids (TPS) 

Total Water 7 days 4°C 8 oz plastic 250 ml S.M. 2540 D. or Blue 
Suspended bottle 160.1 
Solids (TSS) 

TDS plus Water 7 days 4°C 16 oz plastic 250 ml Same as Above Blue 
TSS bottle 

Ruoride Water 28 days None 8 oz. plastic 250 ml S.M. 2500F-C. or Blue 
bottle 340.2 

Iodide Water 28 days None 8 oz plastic 250 ml Ion Chromatograph Blue 

Organic Water 7 days 4°C 500 ml glass 550 ml S.M. 5320 B White 
Halogen H2S04 to Bottle 9020 



APPENDIX D 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

TCLP-
Volatiles 
Semi-Volatiles 
Metals 

Flash Point 

Soil/Waste 

SoIid/LiqV 

Waste 

14 days 
14 days 
180 days 

(Hg-28 days) 
14 days 

N/A 

N/A 

4oC 
4oC 
None 

4oC 

None 

None 

4 oz. glass jar 
8 oz. glass jar 
8 oz. glass jar 

_J_oijlasya^ 

(Appropriate 
to Sample) 
8 oz. glass jar 
or 8 oz. plastic (min. 0 ml) 
bottle 

lOOg 
250 g 
250 g 

250 I 

250 g 
or 

250 ml 

1311 White 

1010 White 

Corrosivity 
(pH and 
Method 1110) 

Paint Filter 
(Free Liquids) 

Chloride/ 
Halogens 
(on Waste) 

Waste 

Waste 

Waste 

N/A 

N/A 

N/A 

None 

None 

None 

(Appropriate 
to Sample) 
16 oz. glass jar or 
16 oz. plastic bottle 

(Appropriate 
to Sample) 
4 oz. glass jar 
or 8 oz. plastic bottle 

(Appropriate 
(to Sample) 
4 oz. glass jar 
or 8 oz. plastic bottle 

500 ml 

250 ml 
or 

50 g 

50 ml 

50 g 

9040,9041 

9095 

ASTM D808 

White 

White 

White 

Radionuclides Water 
(Alpha + Beta, 
Alpha, Beta, Ra226, Ra228 

6 month HN03 
to 

pH<2.0 

32 oz. plastic 
boale or 
32 oz. glass bottle 

1000 ml White 
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APT^ JIX D 
SAMPLE COLLECTION GUIDELINES 

BOTTLE AND PRESERVATIVE REQUIREMENTS 

Reaciivity Waste N/A -)°C (Appropriate to lOg SW 846 Vitiite 
Sample Chapl. 7 

(Releasable 8 oz. plastic bottle or 
CN and S} 4oz. glass jar 

* 7 or 14 days until extraction, 40 days after extraction 

*• Use Sodium Thiosulfate or Ascorbic Acid if samples are chlorinated 

NOTE: For Organics parameters, container lid should be teflon or metal foil lined. 

NOTE: For Inorganic parameters, container lid should be plastic or teflon lined. 

NOTE: When testing for several like parameters (ICP metals. Ion Chromotograph anions), one container per sample is sufficient. For example, a sample to be tested for the 13 priority pollutant metals needs one 500 ml container. 
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TriMatrix Laboratories, Inc. 
Quality Assurance Manual 

8.0 GLOSSARY OF TERMS 

ABSORBANCE - a measure of the decrease in incidient light passing through a sample into the 

detector. It is defined mathematically as: 

A = I(sQlvgnt)-loglQ 

I (solution) I 

ALIQUOT - a measured portion of a field sample taken for analysis. 

ANALYSIS DATEATME - the date and military time (24-hour clock) of the introduction of the 

sample, standard, or blank into die analysis system. 

ANALYTE - the element or ion an analysis seeks to determine; the element of interest 

ANALYTICAL SAMPLE - any solution or media introduced into an instalment on which an 

analysis is performed excluding instrument calibration, initial calibration verification, initial 

calibration blank, continuing calibration verification and continuing calibration blank. Note the 

following are all defined as analytical samples: undiluted and diluted samples (EPA and non-

EPA), predigestion spike samples, duplicate samples, serial dilution samples, analytical spike 

samples, post-digestion spike samples, interference check samples (ICS), CRDL standard for AA 

(CRA), CRDL standard for ICP (CRI), laboratory control sample (LCS), method preparation 

blank (MPB) and linear range analysis sample (LRS). 

ANALYTICAL SPIKE - The fumace post-digestion spike. The addition of know amount of 

standard after digestioa 

AUTOZERO - zeroing the instrument at the proper wavelength. It is equivalent to running a 

standard blank with the absorbance set at zero. 

AVERAGE INTENSITY - the average of two different injections (exposures). 

BACKGROUND CORRECTION - a technique to compensate for variable background 

contribution to the instrument signal in the determination of trace elements. 
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BLANK - an analytical sample designed to assess specific sources of laboratory contaminatioa 

See individual types of Blanks: Method Blank, Instrument Blank, Storage Blank, and Sulfur 

Blank. 

BAR GRAPH SPECTRUM - a plot of the mass-to-charge ratio (m/e) versus relative intensity of 

the ion current 

BATCH - a group of samples prepared at the same time in the same location using the same 

method. 

BREAKDOWN - a measure of the decomposition of certain analytes (DDT and Endrin) into by

products. 

4-BROMOFLUOROBENZENE (BFB) - the compound chosen to establish mass spectral 

instrument performance for volatile (VGA) analyses. It is also in the VGA fraction as a system 

monitoring compound (SMQ. 

CALIBRATIGN - the establishment of an analytical curve based on the absotbance, emission 

intensity, or other measured characteristic of known standards. The calibration standards must be 

prepared using the same type of acid or concentration of acids as used in the sample preparation. 

CALIBRATIGN BLANK - a volume of acidified deionized/distilled water. 

CALIBRATIGN STANDARDS - a series of known standard solutions used by the analyst for 

calibration of the instrument (i.e., preparation of the analytical curve). 

CALIBRATIGN FACTGR (CF) - a measure of the gas chromatographic response of a target 

analyte to the-mass injected. -The calibration-factor is analogous to the Relative Response Factor 

(RRF) used in the Volatile and Semivolatile fractions. 

CASE - a finite, usually predetermined number of samples collected over a given time period from 

a particular site. Case numbers are assigned by the Sample Management Gffice. A Case consists 

of one or more Sample Delivery Groups. 
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CHARACTERIZATION - a determinatfon of the approximate concentration range of compounds 

of interest used to choose the appropriate analytical protocols. 

COEFFICIENT OF VARIATION (CV) - the standard deviation as a percent of the arithmetic 

mean. 

CONCENTRATION LEVEL (low or medium) - characterization of soil samples or sample 

fractions as low concentration or medium concentration is made on the basis of the laboratory's 

preliminary screen, not on the basis of information entered by the sampler. 

CONTAMINATION - a component of a sample or an extract that is not representative of the 

environmental source of the sample. Contamination may stem from other samples, sampling 

equipment, while in transit, from laboratory reagents, laboratory environment, or analytical 

instruments. 

CONTINUING CALIBRATION - analytical standard run ever 12 or 24 hours to verify the initial 

calibration of the system. 

CONTINUOUS LIQUID-LIQUID EXTRACTION - used herein synonymously with the terms 

continuous extraction, continuous liquid extraction, and liquid extraction. This extraction 

technique involves boiling the extraction solvent in a flask and condensing the solvent above the 

aqueous sample. The condensed solvent drips through the sample, extracting the compounds of 

interest from the aqueous phase. 

CONTRACT REQUIRED DETECTION LIMIT (CRDL) - minimum level of detection acceptable 

under the contract Statement of Work. 

CONTROL LIMITS - a range within. which specified measurement results must fall to be 

compliant. Control limits may be mandatory, requiring corrective action if exceeded, or advisory, 

requiring that noncompliant data be flagged.. 
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CORRELATION COEFFICIENT - a number (r) which indicates the degree of dependence 

between two variables (concentration - absorbance). The more dependent they are the closer the 

value to one. Determined on the basis of the least squares line. 

DATE - MM/DDA^Y - where MM = 01 for January, 02 for February 12 for December, DD 

= 01 to 31; YY = 94, 95, 96, 97, etc. 

DAY - unless otherwise specified, day shall mean calendar day. 

DIGESTION LOG - an official record of the sample preparation (digestion). 

DISSOLVED METALS - analyte elements which have not been digested prior to analysis and 

which will pass through a 0.45 um filter. 

DRY WEIGHT - the weight of a sample based on percent solids. The weight after drying in an 

oven. 

DUPLICATE - a second aliquot of a sample that is treated the same as the original sample in order 

to determine the precision of the method. 

EXTRACTED ION CURRENT PROFILE (EICP) - a plot of ion abundance versus time (or scan 

number) for ion(s) of specified mass(es). 

EXTRACTABLE - a compound that can be partitioned into an organic solvent finom the sample 

matrix and is amenable to gas chromatography. Extractables include semivolatile (BNA) and 

pesticide/Aroclor compounds. 

FIELD BLANK - any sample submitted firom the field identified as a blank. 

FIELD SAMPLE - a portion of material received to be analyzed that is contained in single or 

multiple containers and identified by a unique Sample Number. 

FLAME ATOMIC ABSORPTION (AA) - atomic absoiption which utilizes flame for excitation. 
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GRAPHITE FURNACE ATOMIC ABSORPTION (GFAA) - atomic absorption which utilizes a 

graphite cell for excitatioa 

GAS CHROMATOGRAPH (GC) - the instrument used to separate analytes on a stationary phase 

within a chromatographic column. The analytes are volatized directly from the sample (VGA 

water and low-soil), volatized from the sample extract (VOA medium soil), or injected as extracts 

(SVOA and PEST). In VOA and SVOA analysis, the compounds are detected by a Mass 

Spectrometer (MS). In PEST analysis, the compounds are detected by an Electron Capture (EC) 

detector. In the screening procedure (all fractions), the Flame Ionization Detector (FID) is used as 

the detector. 

GEL PERMEATION CHROMATOGRAPHY (GPC) - a size-exclusion chromatographic 

technique that is used as a cleanup procedure for removing large organic molecules, particularly 

naturaUy occurring macro-molecules such as lipids, polymers, viruses, etc. 

HOLDING TIME - the elapsed time expressed in days from the date sampled by the Contractor 

until the date of its analysis. 

Holding time - (sample analysis date - sample collection date) 

INDEPENDENT STANDARD - a Contractor-prepared standard solution that is composed of 

analytes from a different source than those used in the standards for the initial calibration. 

INDUCTIVELY COUPLED PLASMA (ICP) - a technique for the simultaneous or sequential 

multi-element determination of elements in solution. The basis of the method is the measurement 

of atomic emission by an optical spectroscopic technique. Characteristic atomic line emission 

spectra are produced by excitation of the sample in a radio frequency inductively coupled plasma. 

IN-HOUSE - at the Contractor's facility. 

INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 

concentrations; used to define the linearity and dynamic range of the response of the mass 

spectrometer or electron capture detector to the target compounds. 
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INJECTION - introduction of the analytical sample into the instrument excitation system for flie 

purpose of measuring absofbance, emission or concentration of an analyte. May also be referred 

to as exposure. 

INSTRUMENT CALIBRATION - analysis of analytical standards for a series of different 

specified concentrations; used to define the quantitative response, linearity, and dynamic range of 

the instrument to target analytes. 

INSTRUMENT DETECTION LIMIT (IDL) - determined by multiplying by three the standard 

deviation obtained for the analysis of a standard solution (each analyte in reagent water) at a 

concentration of 3x-5x IDL on three nonconsecutive days with seven consecutive measurements 

per day. 

INSTRUMENT CHECK SAMPLE - a solution containing both interfering and analyte elements 

of known concentration that can be used to verify background and interelement correction factors. 

INSTRUMENT CHECK STANDARD - a multi-element standard of known concentrations 

prepared by the analyst to monitor and verify instrument performance on a daily basis. 

INTEGRATION SCAN RANGE - this scan number of the scan at the beginning of the area of 

integration to the scan number at the end of the area of integration. 

INTERFERENTS - substances which affect the analysis for the element of interest. 

INTERNAL STANDARDS - compounds added to every standard, blank, matrix spike, matrix 

spike duplicate, sample (for volatiles), and sample extract (for semivolatiles) at a known 

concentration, prior to analysis. Internal standards are used as the basis for quantitation of the 

target compounds. 

INSTRUMENT/ANALYTICAL BLANK - a blank designed to determine the level of 

contamination associated with the analytical instruments. 

o 

o 
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INSUFFICIENT QUANTITY - when there is not enough volume (water sample) or weight 

(soil/sediment) to perform any of the required operations: sample analysis or extraction, percent 

moisture, MS/MSD, etc. 

LABORATORY - synonymous with Contractor as used herein, 

LABORATORY CONTROL SAMPLE (LCS) - a control sample of known composition. 

Aqueous and solid laboratory control samples are analyzed using the same sample preparation, 

reagents, and analytical methods employed for the samples received. 

LABORATORY RECEIPT DATE - the date on which a sample is received at the Contractor's 

facility, as recorded on the shippers delivery receipt 

LINEAR RANGE, LINEAR DYNAMIC RANGE - the concentration range over which the ICP 

analytical curve remains linear. 

MATRIX - the predominant material of which the sample to be analyzed is composed. For the 

purpose of this statement of work, a sample matrix is either water or soil/sediment. Matrix is not 

synonymous with phase (liquid or solid). 

MATRIX EFFECT - in general, the effect of a particular matrix (water or soil/sediment) on the 

constituents with which is contacts. This is particularly pronounced for clay particles which may 

adsorb chemicals and catalyze reactions. Matrix effects may prevent extraction of target analytes, 

and may affect surrogate recoveries. In addition, nontarget analytes may be extracted from the 

matrix causing interferences. 

MATRIX MODIFIER - salts used in AA to lessen the effects of chemical interferents, viscosity, 

and surface tension. 

MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with know quantities of 

specific compounds and subjected to the entire analytical procedure in order to indicate the 

appropriateness of the method for the matrix by measuring recovery. 
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MATRIX SPIKE DUPLICATE - a second aliquot of the same matrix as the matrix spike (above) 

that is spiked in order to determine the precision of the method. 

METHOD BLANK - an analytical control consisting of all reagents, internal standards and 

surrogate standards (or SMCs for VGA), that is carried throughout the entire analytical procedure. 

The method blank is used to define the level of laboratory, background and reagent contamination. 

METHOD OF STANDARD ADDITIONS (MSA) - the addition of 3 increments of a standard 

solution (spikes) to sample aliquots of the same size. Measurements are made on the original and 

after each addition. The slope, x-intercept and y-intercept are determined by least-square analysis. 

The analyte concentration is detennined by the absolute value of the x-intercepL Ideally, the spike 

volume is low relative to the sample volume (approximately 10% of the volume). Standard 

addition may counteract matrix effects; it will not counteract special effects. Also referred to as 

Standard Addition. 

m/z - Mass to charge ration, synonymous with "m/e" 

NARRATIVE - portion of the data package which includes laboratory, contract, case and sample 

number identification, and descriptive documentation of any problems encountered in processing 

the samples, along with corrective action taken and problem resolutioa 

PERCENT DIFFERENCE (%D) - to compare two values, the percent difference indicates both die 

direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 

positive, or zero. (In contrast, see relative percent difference). 

PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample 

made by drying an aliquot of the sample at 105°C. The percent moisture detennined in this 

manner also includes contributions from all compounds that may volatilize at or below 105°C, 

including water. Percent moisture.may-be-determined ftom.decanted samples and firom samples 

that are not decanted. 

PERCENT SOLIDS - the proportion of solid in a soil sample determined by drying an aliquot of 

the sample. 

k;^rojectSsopNqam\QAM5-8 8-8 1/96 

o 

o 

o 



TriMatrix Laboratories, Inc. 
Quality Assurance Manual 

PERFORMANCE EVALUATION MIXTURE - a calibration solution of specific analytes used to 

evaluate both recovery and percent breakdown as measures of performance. 

PERFORMANCE EVALUATION (PE) SAMPLE - a sample of known composition provided by 

EPA for Contractor analysis. Used by EPA or client to evaluate laboratory performance, 

PREPARATION BLANK (reagent blank, method blank) - an analytical control that contains 

distilled, deionized water and reagents, which is carried through the entire analytical procedure 

(digested/distilled or extracted and analyzed). An aqueous method blank is treated with the same 

reagents as a sample with a water matrix; A solid method blank is treated with the same reagents 

as a soil sample. 

PRIMARY QUANTITATION ION - a contract specified ion used to quantitate a target analyte. 

PROTOCOL - a compilation of the procedures to be followed with respect to sample receipt and 

handling, analytical methods, data reporting and deliverables, and document control. Used 

synonymously with Statement of Work (SOW). 

PURGE AND TRAP (DEVICE) - analytical technique (device) used to isolate volatile (purgeable) 

organics by stripping the compoimds from water or soU by a stream of inert gas, trapping the 

compounds on an adsorbent such as a porous polymer trap, and thermally desorbing the trapped 

compounds onto the gas chromatographic column. 

PURGEABLES - volatile compounds. 

QUALITY CONTROL SAMPLE - a solution obtained from an outside source having knovm 

concentration values to be used to verify the calibration standards. 

REAGENT BLANK - a volume of. deionized, distilled water, containing the same acid matrix as 

tlie calibration standards carried through the entire analytical scheme. 

REAGENT WATER - water in which an interfeient is not observed at or above the minimum 

quantitation limit of the parameters of interest 
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RECONSTRUCTED ION CHROMATOGRAM (RIC) - a mass spectral graphical representation 

of the separation achieved by a gas chromatograph; a plot of total ion current versus retention time. 

RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOW and elsewhere to compare 

two values, the relative percent difference is based on the mean of the two values, and is reported 

as an absolute value, i.e., always expressed as a positive number or zero. (In contrast, see percent 

difference above). 

RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of 

an analyte compared to its intemal standard. Relative Response Factors are determined by analysis 

of standards and are used in the calculation of concentrations of analytes in samples. RRF is 

determined by the following equation: 

Ax Cis RRF= X 
Ais Cx 

where: 

A = area of the characteristic ion measured 

C = concentration 

is = intemal standard 

X = analyte of interest 

RELATIVE RETENTION TIME (RRT) - the ration of the retention time of a compound to that of 

a standard (such as an intemal standard). 

RRT = El£ 

RTis 

Where, 

RTc = Retention time for the semivolatile target or surrogate compound in continuing 

calibration. 

RTis = Retention time for the intemal standard in calibration standard or in a sample. 

o 
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RESOLUTION - also teimed separation or percent resolution, the separation between peaks on a 

chromatogram, calculated by dividing the depth of the valley between the peaks by the peak height 

of the smaller peak being resolved, multiplied by 100. 

RESOLUTION CHECK MIXTURE - a solution of specific analytes used to determine resolution 

of adjacent peaks; used to assess instrumental performance. 

RESPONSE - or Instrumental Response: a measurement of tiie output of the GC detector (MS, 

EC, or FID) in which the intensity of the signal is proportionate to the amount (or concentration) 

detected. Measured by peak area or peak height 

RETENTION TIME (RT) - the time a target analyte is retained on a GC column before elutioa 

The identification of a target analyte is dependent on a target compound's retention time falling 

within the specified retention time window established for that compound. Retention time is 

dependent on the nature of the column's stationary phase, column diameter, temperature, flow rate, 

and other parameters. 

ROUNDING RULES - If the figure following those to be retained is less than 5, the figure is 

dropped, and the retained figures are kept imchanged. As an example, 11.443 is rounded off to 

11.44. 

If the figure following those to be retained is greater than 5, the figure is dropped, and the last 

retained figure is raised by 1. As an example, 11.446 is rounded off to 11.45. 

If the figure foUovving those to be retained is 5, and if there are no figures other than zeros beyond 

the five, the figure 5 is dropped, and the last-place figure retained is increased by one if it is an odd 

number or it is kept unchanged if an even number. As an example, 11.435 is rounded off to 11.44, 

while 11.425 is rounded off to 11.42. 

If a series of multiple operations is to be performed (add, subtract, divide, multiply), aU figures are 

carried through the calculations. Then the final answer is rounded to the proper number of 

significant figures. 

See forms instructions (Exhibit B) for exceptions. 
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RUN - a continuous analytical sequence consisting of prepared samples and all associated quality 

assurance measurements as required by the contract Statement of Work. 

SAMPLE - a portion of material to be analyzed that is contained in single or multiple containers 

and identified by a unique sample number. 

* Case: or 

* Each 20 samples within a Case; or 

* Each 14-day calendar period during which samples in a Case are 

received, beginning with receipt of the first sample in the Case 

or SDG. 

Samples may be assigned to Sample Deliveiy Groups by matrix (i.e., all soils in one SDG, aU 

waters in another), at the discretion of the laboratory. 

SAMPLE NUMBER - a unique identification number designated for each sample. The Sample 

Number appears on aU laboratory documents which contain information on that sample. 

SEMIVOLATILE COMPOUNDS - compounds amenable to analysis by extraction of the sample 

with an organic solvent Used synonymously with Base/Neutral/Acid (BNA) compounds. 

SENSITIVITY - the slope of the analytical curve, i.e., functional relationship between emission 

intensity and concentration. 

SERIAL DILUTION - the dilution of a sample by a factor of five. When corrected by the dilution 

factor, the diluted sample must agree with the original undiluted sample within specified limits. 

Serial dilution may reflect the influence of interferents. 

SOIL - synonymous with soil/sediment or sediment as used hereia 

SONIC CELL DISRUPTOR (SONICATOR) - a device that uses the energy from controlled 

ultrasound applications to mix, disperse, and dissolve organic materials from a given matrix. 
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STANDARD ANALYSIS - an analytical determination made with known quantities of target 

compounds; used to determine response factors. 

STORAGE BLANK - reagent water (40.0 ml aliquot) stored with samples. It is analyzed on a 

weekly basis, and is used to determine the level of contamination acquired during storage. 

STOCK SOLUTION - a standard solution which can be diluted to derive other standards. 

SULFUR BLANK - a modified method blank that is prepared only when some of the samples in a 

batch are subjected to sulfur cleanup. It is used to determine the level of contamination associated 

with the sulfur cleanup procedure. When any of the samples are subjected to sulfur cleanup, flien 

the method blank serves this purpose. When none of the samples are subjected to sulfur cleanup, 

no sulfur blank is required. 

SURROGATES (Surrogate Standard) - for semivolatiles, volatiles and pesticides/Aroclors, 

compounds added to every blank, sample, matrix spike, matrix spike duplicate, and standard; used 

to evaluate analytical efficiency by measuring recovery. Surrogates are brominated, fluoiinated, or 

isotopicaUy labeled compounds not expected to be detected in environmental media. 

SUSPENDED - those elements which are retained by a 0.45 um membrane filter. 

SYSTEM MONITORING COMPOUNDS - compounds added to every blank, sample, matrix 

spike, matrix spike duplicate, and standard for volatile analysis, and used to evaluate the 

performance of the entire purge and trap-gas chromatograph-mass spectrometer system. These 

compoimds are brominated or deuterated compounds not expected to be detected in environmental 

media. 

TARGET COMPOUND LIST (TCL) - a list of compounds designated by the Statement of Work 

(Exhibit C) for analysis. 

TENTATIVELY IDENTIFIED COMPOUNDS (TIC) - compounds detected in samples that are 

not target compounds, internal standards, system monitoring compounds, or surrogates. Up to 30 

peaks (those greater than 10% of peak areas or heights of nearest internal standards) are subjected 

to mass spectral library searches for tentative identificatioa 
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TIME - when required to record time on any deliverable item, time shall be expressed as Military 

Time, i.e., a 24-hour clock. 

TOTAL METALS - analyte elements which have been digested prior to analysis. 

TWELVE-HOUR TIME PERIOD - The twelve (12) hour time period for GC/MS system 

instrument performance check, standards calibration (initial or continuing calibration), and method 

blank analysis begins at the moment of injection of the DFTPP or BFB analysis that the laboratory 

submits as documentation of instrument performance. Hie time period ends after 12 hours have 

elapsed according to the system clock. For pesticide/Aroclor analyses perfonned by GC/EC, tiie 

twelve hour time period in the analytical sequence begins at the moment of injection of flie 

instrument blank that precedes sample analyses, and ends after twelve hours have elapsed 

according to the system clock. 

VOLATILE COMPOUNDS - compounds amenable to analysis by the purge and trap technique. 

Used synonymously with purgeable compounds. 

WET WEIGHT - the weight of a sample aliquot including moisture (tmdried). 

WIDE BORE CAPILLARY COLUMN - a gas chromatographic column with an internal diameter 

(ID) that is greater than 0.32 nun. Columns with lesser diameters are classified as narrow bore 

capillaries. 

10% FREQUENCY - a frequency specification during an analytical sequence allowing for no more 

than 10 analytical samples between required calibration verification measurements, as specified by 

the contract Statement of Work. 

o 

Q 

O 
Ici^rojwi^sopNqamNQAMS-S 8-14 1/96 



ATTACHMENT B 

OF THE 

QUALITY ASSURANCE PROJECT PLAN 

REFINED METALS CORPORATION SITE 

STANDARD OPERATING PROCEDURES 

F:\OFICEAGC\PROJECTS\FILES\98-478\Reports99\QAPCON 1 .wpd 



TiiMatrix 
Laboratories, Inc. 

STANDARD OPERATING PROCEDURE ^ >• 
f > 
"-iTi 

yd' ., 

Min) AQUEOUS SAMPLES AND EXTRACTS FOR 
T^KL MET®STO ANALYSIS BY FLAA OR TCP SPECTROSCOPY 

METHOD 3010A 

APPROVALS: 

Inorganic Manager 

QA Manager: 

Laboratory Manager: 

Date Initiated: 11/17/96 
Effective Date: 8/4/98 

Date: 
d_.:" ^ / •' / 

(I / Z'W 7 g' Date: 

Date: 

/S , 
Procedure Number: GR-01-:12l ,, 

Revision Number: 3.0 > - w > 

.i-ti V'*''-

'yy 0M 

fill 
•^S| 

- /^pateltevised: 11/24/98 
"^^ages R^sed: All 

'c' 

By: Marge Scott 

Total Number of Pages: 9 



TriMatrix 
Labotatories, Inc 

SOP Name: Acid Digestion of Aqueous Samples and Extracts for Total Metals 
for Analysis by FIAA or ICP Spectroscopy 
Method 3010A 

SOP Number: GR-01-121 page 2 of 9 

Revision Number: 3.0 

Date Revised: 11/24/98 
Date Initiated: 1/17/96 

o 
1.0 SCOPE AND APPLICATION 

1.1 This method is an acid digestion procedure used to prepare aqueous samples for analysis by flame atomic 
- absorption (FLAA) or by inductively coupled plasma (TCP). 

2.0 ^ PRINCIPLE METHOD REFERENCES 

2.1 - Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, i'"'' Edition, Final Update 
. 1, in. Revision 1, July, 1992, "Acid Digestion of Aqueous Samples and Extracts for Total Metals for 
* . Analysis by FLAA and ICP Spectroscop/'. 

y\.. 

/' f V 

3.0 > SUMMARY OF PROCEDURE 
•' 'x 

3.1 A representative sample is refluxed in nitric acid until the solution is light in color, or the color of the 
solution remains stable. The digestate is then refluxed mth hydrochloric acid and diluted to a 
predetermined volume. 

3.2 This method has been modified. The initial sample volume has been reduced from 100 ml to 25 ml. ,The 
acid amounts have been reduced proportionally to the sample size reduction. Q 

4.0 PARAMETER OR COMPOUND LIST 

FLAA or ICP 

Aluminum 
•Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Tin 
Titanium 

Approved By: 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
•Selenium 
Silicon 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 

Approved By:_ 
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*Analysis by ICP. 

5.0 ISSEFERIENCED SOPS 

5.1- ^ wrie Referenced. 

6.0 0 INTERFERENCES AND CORRECTIVE PROCEDURES 

, 6.1 Silver precipitation can be avoided by adding an excess of HCI. 

All samples must be at room temperature before the analysis is started. 

SAFETY PRECAUTIONS ; 

See the "Laboratory Safety Manual" for routine precautions. Gloves/and safety glasses must be worn at all 
times when handling acids. A plastic apron is also recommended. y Nitric'kid hydrochloric acid fiimes 
can bum and therefore respirators are available for use. Rinse aU^ pipet tips,' beakers, etc. prior to disposal. 

8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND HANDLING PROCEDURES 

8.1 To ensure enough sample for QC and/or repeats collect at least 500 ml of matmal to be tested. Preserve 
to pH <2.0 with trace metal nitric acid. 

7.0 

7.1 

9.0 INSTRUMENTATION, APPARATUS, AND MATERIALS 

9.1 Eppendorf Pipettor (capable of delivering 250 ul). 

9.2 Adjustable pump-type dispenser capable of dispensing 0.75 ml of reagent. This pump is for the 
concentratedHNO3. / 

'X, .0''u ' -y 
9.3 Adjustable pump-type dispenser capable of dispensing 2.5 ml of reagent. >This piiinp is for the 1:1 HCI. 7 

9.4 Coming hot Plates (setting #4). Model #PC-500. 

9.5 Griffin beakers, 150 ml capacity minimum. 

9.6 Ribbed watchglasses. 

% •%. 
0 

Approved By: Approved By: 
QA Manager Area Manager 
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9.7 Non-ribbed watchglasses. 

9.8 Class A volumetric flasks. 

9.9 iWhatman 41 filter paper. 
. h- • ' 

9.10 Plastic funnels. . • 

9.11 Plastic specimen containeas. 

r 9.12 Class A Volumetric pipets. 

9.13 Graduated cylinder (50 ml). 
' 

10.0 

10.1 

10.2 

11.0 

11.1 

11.2 

11.3 

11.4 

11.5 

ROUTINE PREVENTIVE MAINTENANCE \ 

Calibrate all pipettors once per week. 

Daily clean all hot plates and counters. -

CHEMICALS AND REAGENTS 

Distilled deionized water (ASTM Type H). 

Concentrated nitric acid, trace metal grade (HNO3). 

Concentrated hydrochloric acid, trace metal grade (HCl). 

Milli-Q water (ASTM Type I). 

o 

A- ^ J" 
• ' 

11,6 

1:1 HNO3 for cleaning filters. Into 500 ml ASTM Type U water, place 500 ml concentrated HN03.f|^flAv 
Always use a suitable container capable of withstanding the heat generated by the exothermic dflutToH of 
the acid.. Always add acid to water (failure to do so could result in a violent explosion of acid as the water 
boils). ' ' 

1:1 HCl. Into 500 ml ASTM Type U water, place 500 ml concentrated HCl. Alrays us^ suitable 
container capable of withstanding the heat generated by the exothermic dUution of the acid.. Always add 
acid to water (failure to do so could result in a violent explosion of acid as the water bpils). ^ 

% 

12.0 STANDARDS PREPARATION 

Approved By: Approved By; 
QA Manager Area Manager a 
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12.1 FLAA/ICP spiking solutions (see Appendix A). 

12.2;510,000 ppb single-element furnace standards are used for this procedure. Please 
& refer to Appendix B for standard preparation. 

13.0 iMAiLED TOOCiEDURE 

13.1 Run a pretrtodnent bench^eet to determine amalyses needed (see Appendix F). 
if \ . •, ^ • :?Vr-" 
-..eiS 13.2 Rinse 25 ml pipets with ASTM Type H water. 

13.3 Label a 150 W griffin b^er with the sample number, clientmame, and any dilution information that is 
pertinent. 

13.4 Rinse the pipette with the sample, discarding the rinsate. Transfer a 25-ml aliquot of the well-mixed 
sample into the 150 ml griffin beaker 

13.5 We must perform 5% matrix spikes arid matrix spike duplicates. If this smnple has been designated as 
needing matrix QC (MS/MSD), then repeat steps 13.3 and 13.4 widi riwb more aliquots of the sample. 
Label the first aliquot's beaker with "SPK", and the second one as "MSD". Note: Shake the sample prior 
to taking each aliquot. ' " 

13.6 Repeat steps 13.2 through 13.5 until there are 20 samples in the batch, or until there are no more samples 
to be prepared. . v . 

13.7 Label 1 beaker as MPB (method preparation blank) and 1 beaker as LFB (laboratory fortified blank). Add 
25 ml of ASTM Type II water to each of these beakers using a 50 ml graduated cylinder. •i 

s... 

13.8 spiking FLAA/ICP. Using an Eppendort pipette, spike the following solutions into each beakef|)&led 
with "SPK", "MSD", or "LFB": . v , '! |k 

SSW/1.0 \ 
SSW/SSS2.0 c • . '•'' |f 

- :i ? jS':'"-: Hi'y? 
13.9 In a hood, add 0.75 ml of trace metal grade HNO3. Cover with a ribbM watchglass and place on a*^^Hot 

plate to evaporate. Adjust the temperature on the hotplate so that a beaker of water iri ihe huddle of the 
hotplate reaches 95°C. Do not allow samples to boil. ^ " if ^ 

• ,.f-v 
. 13.10 Evaporate the samples to a volume of less than 5 ml. Do not allow ian^les to boiL .^Do riot allow the 

samples to go dry. If a sample evaporates to dryness, the sample must'be'iriiscarded rind reprepped in 
another batch. "t * ^ k-. 

Approved By: Approved By: 
QA Manager Area Manager 
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- .5" 

13.11 Cool the samples. 

13.12'Ai?'4|d ahother 0.75 ml portion of HNO3 to the samples. Cover the samples with a non-ribbed watchglass 
Is ^Santrrtshim hotplate. Increase the temperature of the hotplate so that a gentle reflux action occurs. 

nrt let^^^^ samples boil. Do not let the samples go to dryness. If a sample evaporates to dryness, the 
l^^s^pi^ust bedisK^ and reprepped in another batch. 

13.13.iiContmue heating the samples, adding additional 0.75 ml increments of HNO3 as necessary until the 
digestion is coihplete^ which will be indicated by the digestate appearing light in color, or not changing in 

\ color with'additional refluxing. Uncover the beakers, or use a ribbed watchglass, and evaporate to about 3 
ml. Do not let any portion of the beaker go dry. >' 

13.14'> Cool the Wnples. S ; / 

13.15 - Add 2.5 ml of 1:1 HCl to the samples. Cover the beakers and reflux for an additional 15 minutes to 
dissolve any precipitate that may have formed during the digestion. 

13.16 Rinse enough 25 ml volumetric flasks for all of the beakers in the digestion batch with ASTM Type n 
water 3 times.' , ^ 

13.17 For each sample, rinse down the sides of the beaker and the watchglass into the beaker. If there is a 
significant amount of particulate matter left in the beaker, then either filtration or centrifugation may be 
employed to remove the substances that could prevent nebulization of the samples. 

o 
13.17.1 If the amount of particulate matter will not cause analysis problems, then simply pour the contents 

of the beaker into a 50 ml volumetric flask. Rinse the beaker walls and bottom wth ASTM 
Type n water into the volumetric flask. Repeat the rinsing 2 more times, collecting ^ch rinse 
in the volumetric flask. Dilute the flask to volume with ASTM Type n water and mix well.' 
Go to Step 13.18. 

13.17.2 If the particulate matter will cause analytical problems, the sample may be centrifuged.V Pour the^ij^. 
contents of the beaker into a volumetric flask. Rinse the b^er walls and bottom with ASTM,' ^ 
Type n water into the volumetric flask. Repeat the rinsing 2 more times, collecting each rinse'^' ' ' 
in the volumetric flask. Dilute the flask to volume with ASTM Type n water and mix weU. 
Pour the contents of the flask into a 50 ml centt^ge tubs. Cent^ge the sample imtij'the 
sediment has settled into the bottom of the tube (see the centrifuge :^rating manual'^^for 
loading and operation of the centrifuge). Go to Step 13.18, 

13.17.3 If centrifugation is not possible, or does not work, then the sample ma^^^^te filtered Prepare a 
plastic funnel with Whatman 41 filter paper. Rinse the fiinnel^d filW^paper with dilute 
HNO3, followed by several rinsings of ASTM Type n water. ^Discard the rinpte. Place the 
funnel and filter paper in a 50 ml volumetric flask. Pour the cdnteh^^f theljeaker into the 

Approved By: Approved By:_ 
QA Manager Area Manager 
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funnel. Rinse the beaker walls and bottom with ASTM Type 11 water into the funnel. Repeat 
the rinsing 2 more times, collecting each rinse in the funnel. Rinse the filter paper and fuimel 
with several rinsings of ASTM Type II water Dilute the flask to volume with ASTM Type n 
water and mix well. Go to Step 13.18 

13.18 Pour the contents of the volumetric flask (or centrifuge tube) into a plastic sample cup labeled with the 
l : bhent nM number, and any digestion dilution information. Place the empty volumetric 

" . ' flasks and beakers in a plastic tub dedicated to dirty glassware. 

"y 13.19 Fill out the ilMS pretty benchsheet and enter the information into LIMS (see Appendix C). Place 
the batch humbCT pit the pretreatment benchsheet.' 

/13.20 Place the lid pn the staple cup and set aside. When all of the samples have been placed in cups, place the 
^ > batch nufeber pf the^d^^^ (see step 13.19) on top of each sarnple cup in the digestion batch. Place the 

samples in the appropriate vented cabinet in themetals analysis fpom. 

13.21 (Ilompletely fill out the metals digestion logbook and analj^t notebook (see Appendix D). 

13.22 Clean up the area of any spilled material or debris. , 

14.0 REPORTING AND DELIVERABLES 

14.1 All samples that require a digestion must be pretreated on LIMS after digestion. A group of samples 
digested together using the same digestion method are given a LIMS batch number. Tlus baitch number is 
used by the analysts when analyzing the samples in the metals lab to identify groups of samples. The 
batch number will also be used in data entry to identify the MPB and LFB for a group of samples. See 
metals laboratory SOP Appendix C for a detail step by step procedure for this process. 

15.0 QUALfTY ASSURANCE ^ 

15.1 One MPB is carried through the entire process to monitor contamination.: 

15.2 One LFB is carried through the entire process to monitor method accuracy. ' ̂  

15.3 " 5% matrix spikes/matrix spike duplicates are performed to determine matrix accuracy and precision. 

15.4 If a sample is evaporated to dryness, some metals may be volatilized. If any portion of the bpttom of the 
sample container is allowed to go dry, then the sample must be re-pfetreated in'another digestion batch. 

15.5 Samples must not be allowed to boil. If a sample begins to boil, immediately,remo%it firortf%e heat and 
turn the temperature down on the hotplate. Excessive boiling of sample?^ pll cause, loss of analyte. 
Samples that have been boiled excessively must be repeated in another digestion batch. ''' 

Approved By: Approved By:_ 
QA Manager Area Manager 
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o 

15.6 Ensure that the spiking solution being used is within the expiration date. If the standard has expired, do 
not use the solution. Find another spiking solution that has not expired. 

16.0^ANALYST CERTIFICATION/METHOD VAUDATION 
•'-V 

r 

16.1 Before the analysis of any actual samples, each analyst must demonstrate the ability to generate acceptable 
accuracy and precisicm by running a one time analyst certification. While the analyst certification is not 
instrumenVapparatus dependent, this certification is required on every instrument/apparatus that will be 
running samples to demonstrate instrumait ability to generate acceptable accuracy and precision. 

1(6.2,^ Prepare a quality control check sample spiking standard at a level which will give concentrations suitable 
. '•> for this procedure (a concentration when analyze will fall within 30 - 70 % range of the analytical curve). 

16.3 ' Digest all four check samples following the procedures outlined in this SOP. 

16.4 Submit samples to the metals laboratory for the appropriate analysis. 

16.5 

16.6 

Calculate the average recovery (x) and the standard deviation of the recovery (s) in the applicable units for 
each analyte using the four results. 

16.5.1 For each analyte x must be in the range 70-130% and s must be less than or equal to 20%. If s 
and X for all analytes meet the acceptance criteria, the analyst certification is considered 
acceptable. The analyst and the system are now authorized to run samples by this method. If 
any individual s exceeds the precision limit or any individual x falls outside the range for 
accuracy, then the system performance is unacceptable for that analyte. 

16.5.2 When one or more of the analytes tested fail at least one of the acceptance criteria, the analyst 
must proceed according to 16.4. 

Locate and correct the source of the problem and repeat the test for all analytes that failed to meet 
criteria. Repeated failure, however, will confirm a general problem with the measurement system. If this^ 
occurs, locate and correct the source of the problem and repeat the test for all compounds begin^g wiffi 
Section 16.1. Samples may not be analyzed by any anal^t or on any instnunent until thfe analjst 
certification has been successfully completed. Copies of the succ^ful analyrt ceitifications/mefti^ 
validation spreadsheet and raw data should be given to the Quality Assinance Manager. 

o 

, .i-h 

17.0 REFERENCES 

17.1 Instruction manuals for pipettors. 

Approved By: Approved By:_ 
QA Manager Area Manager 9 
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17.2 SOP on pipet calibration and monitoring. 

17.3 USEPASW846, Method 3010A Revision 1, July 1992 

18.0 , ATTACHMENTS/APPENDICES 

18.1 Example Benchsheet^ 

•••i; A-

ft"'/ 

ft /• 
• 'ft 

Approved By: _Appraved By:_ 
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BATCH DETAIL REPORT -- HETALS LABORATORY ANALYTICAL BATCH § 135841 PAGE 1 OF 1 

Batch # Opened Owner Seq Conplete Control Common name Application Ref cit 

m vr' n ' 
Qty aanp ICB ICV LCS CCB CCV 

135841 05-NOV-98 HSS YES YES D/FLIC/3010/UUT WW USEPA-200.Z^HOO 0 0 , 0\ 0/ 0 0 
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o 
1.0 SCOPE AND APPLICATION 

1.1 This method js^ acid digestion procedure used to prepare sludges, solid waste, and soil samples for 
analysis by; flame atomic absorption (FLAA), inductively coupled plasma (TCP), or by graphite furnace 
^atomic absorpticBi (GFAA) as indicated by Section 2.0. 
•"'Vi 

i' 
2-0 p; 

2.1^' 

< iA 
3.0 

3.1 

yi^Cl^LE METHOD REFERENCES 

Test Metf^^Jor Evaluating Solid Waste, PhysicalJChemical Methods, SW-846, S"" Edition, Final Update 
in, RevisiOT 2, December, 1996, "Acid Digestion of Sediments, Sludges, and Soils". 

> SUMMAEY OF PROCEDURE w 
V 

, A representative sample is digested in nitric acid and hydrogen pdrqxide. The digestate is then refluxed 
with hydrochloric acid if the digestate is to be analyzed by FLAA or ICP. If the digestate is to be analyzed 
for GFAA, then the sample is refluxed with nitric acid. The final digestate is then filtered and diluted to a 
predetemined volume. . 

4.0 PARAMETER OR COMPOUND LIST 

FLAA or ICP GFAA 
Aluminum Molybdenum Arsenic 
Arsenic Nickel Beryllium 
Barium Osmium Cadmium 
Beryllium Phosphorus Chromium 
Boron Potassium Cobalt 
Cadmium Selenium Iron 
Calcium Silicon Lead 
Chromium Silver Molybdenum 4 
Cobalt Sodium Selenium ^ ^ 
Copper Strontium Silver \-
Iron Thallium Thallium 
Lead Tin^>^ Vanadium ' 
Lithium Titanium 

\ 
* 

Magnesium Vanadium \ 
* Manganese Zinc 
\ 

* 

\ 

o 

1) This analyte is not covered for digestion in SW-846. Its inclusion in fhis^ 
procedure is due to clients' request for this metal. 

2) This metal may only be analyzed by ICP. '< 

X 

Approved By: 
QA Manager 
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5.0 REFERENCED SOPs 

5.1 None Referenced. 

6.(^glNT& PROCEDURES 

- Silver pr^ipitation can be avoided by adding an excess of HCl. 

612'^"" This digKtion may not be applicable to all types of solid waste material due to insolubility in the acids 
and/or water. If the sample superheats during the digestion procedure, an alternative method may have to 

f ' I ^ be used (such as USEPA 3051). 

6.3 This digestitMi will not totally dissolve most matrices. If a total dissolution procedure is required for the 
^ple,-the ̂ alyst should s^k the advice of the metals lab supervisor. 

6.4 Contamination is always a major consideration in the analysis of m6tals. Make sure that the preparation 
area is free of dust, dirt, etc. before beginning this procedure. S fef 

X -

7.0 SAFETY PRECAUTIONS 

7 .1 The analyst must comply with all standard operating procedures for health and safety as outlined in the 
"TriMatrix Laboratory Safety Manual". 

7.2 Concentrated acids are used in the preparation of samples for analysis. Gloves and safety glasses must be 
worn at all times when handling poncentrated acids. Gloves must also be worn when handling digested 
samples. ' . V 

8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND HANDLING PROCEDURES . 

8.1 
I'""--J . . < . * Vrf'-'XX , « i'^-4 To ensure enough sample for QC and/or repeats collect at 30 grants of material to be^t^ted. Sample? 

preservation is not required. Samples must be digested and analyzed witliih^lSO days of colleAion^s^s?a|f^*^^"^ 

9.0 INSTRUMENTATION, APPARATUS, AND MATERIAt^^.-^.. 

9.1 EppendorfPipettor (capable of delivering 500 ul). . ^ & ^ y • 
'V 

9.2 Adjustable pump-type dispenser capable of dispensing 2.5 ml of Wgent. ThiS;.^pump is for the 
concentrated HNO3. 

9.3 Adjustable pump-type dispenser capable of dispensing 5.0 ml of reagent. Concentrated HCl. 
• 

Approved By: Approved 
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r 

9.4 Coming hot Plates. Model #PC-500. 

9.5 GrifBn beakers (identified for 3050-soils). 

9.6 • Ribbed glasses. -

9.7 Class A yoiumetric'flasks. 

9.8 " ^Whatman 41 filter p£q)er (or equivalent). 
''A - '• • • V-'' 

Plastic funnels. 

9.10 Plastic spjcimen COTtainers. ^ -
^ , A"- • 

9.11 Balance (capable of weighing to 0.01 grams).:^>" 
y . ... 
V-. u ^ 

9.13 Spatulas. 

9.14 Alcohol thermometers capable of reading 95 *C. 

10.0 ROUTINE PREVENTIVE MAINTENANCE 

10.1 Calibrate all pipettors once per week. 

10.2 Clean hot plates and counters daily. 

11.0 CHEMICALS AND REAGENTS 

11.1 Deionized/Distilled water (ASTM Type 1). ' 

11.2 Concentrated nitric acid, trace metal grade (HNO3). 

11.3 Concentrated hydrochloric acid, trace metal grade (HCl). 

11.4 Hydrogen peroxide (30%) (H202)-

11.4 Milli-Q water (ASTM Type 1). 

11.5 

t 

X 

•f 

ly 1 > 
•• 1 

• 7 
'• • y' 

% ^ 1 
X 

1:1 HNO3 for cleaning filters. Into 500 ml ASTM Type n water, adoj^^ COT^wntrated HNO3. 
Always use a suitable container capable of withstanding the heat generated^^ exothermic dilution of 

Approved By: k.kHMv _Approved 
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the acid. Always add acid to water (failure to do so could result in a violent explosion of acid as the water 
boils). 

12.0 |^STAhroARbS PREffii?jflON 

12.1 ^ FLAMCP spiking solutions (see Appendix A). 

12.2 J GFAA spiking solutions,'^ lO.ClOO ppb single-element furnace standards are used for this procedure. Please 
refer to Appendix B f(gr|;imdard preparation.' 

lie DETAXLED PROCEDlURE > 
. • >v;-' •' •*' ' 

13.1 ^Determine whether samples need to be digest^ for ICP/FLAA br GFAA, 

13.2 Run a pretreatment benfciish^t to determine analyses n^ed (s^^p|endix F). 

12.3 Dry and grind the samples (see Appendix M). ' ...fu 

13.4 Label a 150 ml griffin beaker with the ^ple number, client name, and any dilution factor. 

13.5 We must perform 5% matrix spikes and matrix spike duplicatj^l'If this sample has been designated as 
needing matrix QC (hilS/MSD), then repeat step 13.4 with two inore ^iquots of sample. Label the 
first aliquot's beaker with ;^SPK", and the second one as "MSD". ^ ^ v" , 

13.6 Repeat steps 13.4 through 13.5 until there are 20 samples in the batch, or until there are no more samples 
to be prepared. \ , v .s?-

13.7 Label 1 beaker as MPB (method preparation blank) and 1 beaker as LFB (laboratory fortified blank).J>Set 
aside for now. ' .. 

13.8 Weigh out the samples. J-;, 
•a--' 

13.8.1 For FLAA/ICP, weigh 2.50 grams of each remaining sample into 150 ml;isbil beakers: Record 
the weight to the nearest 0.01 g. If this sample ^n dei^gnated fctflnatrix^jQC, then w^h 
approximately 10 grams of the mixed sample info .a-weigh boat and mix again. From die 
weigh boat, weigh 2.50 g into each of 3-150 ml sdUJtfeakers. Record the exact^^Weight to the 
nearest 0.01 g. -.f ^ ' | 

13.8.2 For GFAA, weigh 0.40 grams of each remaining sample into'lSO ml s^il^beakei's;^Record the 
weight to the nearest 0.01 g. If this sample has been desi^atW^|or mafru QC, then weigh 
approximately 5 grams of the mixed sample into a weigh boat <md^^x again. :^grom the weigh 
boat, weigh 0.40 g into each of 3-150 ml soil beakers. Record thelwac^.weiglit to the nearest 
0.01 g. 

Approved By: 
QA Manager i Area Manager 
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13.9 Repeat step 13.8 until there are 20 samples in the batch or until there are no more samples to be prepared. 

13.10^^Fpr ICP/^AA, add 10 ml of ASTM Type I water to all the beakers, including the MPB and LFB. For 
Ip; I^AA, add 10 rnl of ASTM Type I water to all the beakers, including the MPB and LFB. 

13.110^ of ^ s^ples labelai as SPK, MSD, or LFB must be spiked appropriately before digestion. 

?|^:^i3.11.1jFpr IGP/FLAA, see Appendix A. The final solution volume will be 50 ml. 

V 13.11.2ForGFAA, see Appendix B. The final volume will be 50 ml. 
" ' i:' . 

• ••^B.12 Add the mtric acid (HNO3) , 

v ' ^13.12.1 For ICP/FLAA, add 2.5 ml of trace metal HNO3, coyer with a ribbed watch glass. Heat the 
samples to 95®C and reflux for 15 minutes. Do not allow samples to boil or go dry. 

13.12.2 For GFAA, add 2.5 ml of trace metal HNO3, cover with a ribbed watch glass. Heat the samples 
; to 95°C and reflux for 15 minutes. Do not allow samples to boil or go dry. 

13.13 Allow the sample to cool. Repeat Step 13.12, refluxing for 30 minutes this time. Do not allow samples to 
boil or go dry. 

13.14 Repeat Step 13.13 to ensure complete oxidation of the sample. 

13.15 Reflux the sampled until the volume is reduced to approximately 5 ml. Do not allow samples to boil or go 
dry. 

13.16 If the samples are being prepared for ICP/FLAA, cool, add 2 ml ASTM Type n Water and 10 mljbf 30%} 

H2O2 very slowly to every beaker in 1 ml increments. If the samples are being prepar^ ifor GFAAI^I, 

add 2 ml ASTM Type II H2O and 5 ml of 30 H2O2 very slowly to every beaker in 1 ml increml^. B^ 

sure that the reaction does not cause the sample to boil out of the beaker! Cover the beaker with a wati 

glass and return the beaker to the hotplate. Warm on a hot plate imtil the reaction stops. Cool!^NOT 
. .i fey 

This step may result in a vigorous reaction due to the peroxide. Be sure that the'sample doeS^t 

effervesce over the side of the beaker. If any of the sample is filled due to this step, till'sample must be 

discarded and reprepped in another digestion batch. 

13.17 Continue to add peroxide in 1 ml aliquots with warming until the samples'di^ not chjolge in appearance, 
the effervescence is minimal, or until 10 ml of peroxide has been added for ICP/I^AA. For GFAA until 5 
ml of peroxide has been added. / 

Approved By; 
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13.18 Cool the samples. 

13.19 If the^samples are teirig prepared for ICP/FLAA, then add 5 ml concentrated trace metal HCI. Cover the 
riiiiiiites or volume = 10 ml on the hotplate. Cool. Go to Step 13.21. 

13.20 If the samples are teing prepared for GFAA, then cover the beaker and reflux imtil the volume has been 
A reduc^ to about 5 ml. Cbol. Go to Step 13.21. • : ,• • -

13.2i'*^Ririse 50 nri yolumedic flasks with ASTM Type II water 3 times. 

r ^ ' T? 
' 13.22 Rinse watbh glass^intp the beaker with ASTM Type n water. Pour the samples in to 50 ml volumetric 

• flasks. Rmse the contents of the beaker into the flask with ASTM Type 11 water. Rinse the beaker several 
I % times with'ASTht Twe II water. Dilute the samples, LFB, and MPB to 50 ml with ASTM Type H water. 

13.23 |rhe samples may now be allowed to settled, centnfuged, or filtered. 

13.i3;f Filtration - Rinse Whatnm 41 filter paper which h^ tieenjmserted into a funnel several times 
/ with 1:1 HNO3 followed-by severd rinsings widi ASTM Type^n water. Pour the sample 
^ through the filter and collect the filtrate into a ceiitrifug^tube" or plastic cup. NOTE: If any of 

the sainples within the batch are filtered, all of the samples witlfih' the batch must be filtered. 

13.24 Label all of the sample containers with the client name, sample ntiihter, dilution information, and any 
other information that may be useiful diuing the analysis. Place'&e LIMS batch number on the top of the 
container. ~ .S'' .v^.' 

13.25 Pretreat on LIMS to get a batch # (see Appendix C). . 

13.26 Place samples in appropriate cabinet in metals instrument lab. rr-. 

13.27 Fill out the pretreatment and lab notebooks (see Appendix D). 

14.0 REPORTING AND DELIVERABLES s. ' ; 

' fl ••iv,. ' .•••'• \ 
14.1 All samples that require a digestion must be pretreated on LIMS after digestion. A ,^oup of sample 

digested together using the same digestion method are given'a LIMS batch numbfeirf This batch numbw^is 
used by the analysts when analyzing the samples in the metalsTab to ideiitify groups pf samples, ifie 
batch munber will also be used in data entry to identify the MPB'^d^LFB for^ group of samples. See 
metals laboratory SOP Appendix C for a detail step by step procedure for this process. \ 

15.0 QUALITY ASSURANCE /"i " 

"ii-- ?. ' 

Approved By: ^^ Approved By: 
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15.1 An MPB is carried through the entire process to monitor contamination. One MPB is required for each 
digestion batch (up to 20 samples). 

15.Z.^.-gAn U^B is carried through the entire process to monitor digestion and spiking accuracy. One LFB is 
" for wch digestion batch (up to 20 samples). 

must be performed to determine accuracy and check for interferences. 

15.4^^5% inatrix^Sp^^^ must be performed to determine precision and check for interferences. 

; 15.5 Monitor and document all digestion temperatures as specified section 14.8. 

16.0 .7 ANALYST CERTIFICATION/METHOD VALIDATION 

16.1 Brfore the analysis of any actual samples, ^h analyst must demons^e the ability to generate acceptable 
accuracy and precision by running a one time analyst certification. ^While the analyst certification is not 
instrument(apparatus dependent, this certification is required on every instrument/apparatus that will be 
running s^ples to demonstrate instrument ability to generate acceptable acciu^cy and precision. 

16.2 Prepare a quality control check sample spiking standard at a level which will give concentrations suitable 
for this procedure (a concentration when analyze will fall within 30 - 70 % range of the analytical curve). 

16.3 Digest all four check samples following the procedures outlined in" this SOP. 9^ 

16.4 Submit samples to the metals laboratory for the appropriate analysis. 

o 

16.5 Calculate the average recovery (x) and the standard deviation of the recovery (s) in the applicable units |or 
each analyte using the four results. ' ^ A\ 

16.5.1 For each analyte x must be in the range 70-130% and s must be less than or ^ual to M%. If^^ i, 
and X for all analytes meet the acceptance criteria, the analyst certificationjis -conside—' 
acceptable. The anialyst and the system are now authorized to nm samples by this metl 
any individual s exceeds the precision limit or any individual x falls outside the' 
accuracy, then the system performance is unacceptable for that analyte. -^ > 

16.5.2 When one or more of the analytes tested fail at least one of the acxeptance caitOTa,^the anal^t 
must proceed according to 16.4. \ | ̂ 

16.6 Locate and correct the source of the problem and repeat the test for afi t^ytes OW failedilo meet the 
criteria. Repeated failure, however, will confirm a general problem with the j^ieasuremW system. If this 
cxjcurs, locate and correct the source of the problem and repeat the test for all Coihpounifc beginning with 
Section 16.1. Samples may not be analyzed by any analyst or on any instrument until the analyst 

Approved By: __ _Approved By: 
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certification has been successfully completed. Copies of the successful analyst certifications/method 
validation spreadsheet and raw data should be given to the Quality Assurance Manager. 

-n-I 

17.0 • ^-'REFERiEiSrCES/-:;:^ 

:rr' -
17.1 IiStwciSonmtuiutds^^^fe pipettors. 

17.2 SOf^pj^ipet C^^ monitoring.' H 

\ .17.3 SW846, Npyertilter 1986 Third Edition. ^/ 

|4;: 
18L6 . ATTACHMENTS/APPENDICES 

IS.l.Ex^ple Benchsheets. 

wf.. L .' '.'.A.-VR. . 

is, m 
i,' ^ 

•••'tis i •'i'y' 

7 

/ 
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or:- HOW-l?9t) 0(3:11 

nethod: D/1CP/3050B/SOL USEFA-3050B 
Test: 2. 2-2. 8 

niilALS DllJESIIUN HEN(.>I3HEET 

Ub Due. ..Client 
Submittal CDC QC Bottles 

09-N0V 
30620-

o<;-Noy 
30620- 18 

07-N0V 
30620-

07-N0V 
30620- 18 

07-N0V 
30620-

07-N0V 
30620-

09-N0V 
30620- 18 

09-N0V 
30620- 18 

C F H R 
Sample Parameters §5^ 

10 11 
210183 AgT AsT CdT / 

10 11 
210184 AgT AsT CdT SeT 

10 11 

10 11 

^210185 AgT AsT CdT SeT 

. K , 

210186 AgT AsT CdT SeT 

10 11 

10 11 

^210187 AgT AsT CdT SeT 

210188 AgT AsT CdT SeT 

- . '210189 AgT AsT CdT,SeT 
10 11 

10 1 1 
210190 AgT AsT CdT SeT 

f'."'' 

A' J' 

Date run 
Analgit 
Hours 

Stock Std 

PAGE 1 

Digested? 

Q (1® 

•'rV 

Q O t<S^6 



02--mV-78 

Test «: 
Parameter: 

riethod; 
Ref. cit. : 

Comments; 

PETALS PRETREATPIENr BEHCH5HEET 

2. 02- 2. 08 
tlETALS PRETREAT-SOL 3050B 
[)/ICP/3050B/S0L 
USEPA-3050B 

Est anal hrs: 4 
Act anal hrs; ^ ^ 
Stock std d; 

PAGE 1 

Ouirer: 
Date run: 

Supervisor; 
QC Batch H: 

r% 
Client 
Submittal Sample 
Location 

COC QC Date 
Anl. Treated 

Initial 
wt/vol 

Final Cone. Spikinq 5FK 
,at/vol Solution ' STK tt 

X Volume 
Spiked 

/ 

210183 LVI ! ̂  ! ^ . ,r iW/J. 'a: •' 

j I j ~ I 
LVl ! 

Final. 
Spike Cone. Qu 

30620- 18 
SS-20 (0'~ 

30620- 18 
SS-20 (6'-

LVl 

xllVlxit 

\ >' 

r-v 

A\y--S:'yr 
i' • P-' '• -

I1PB; 
Stt' yi 

LFB; Stk . 

SPKl; Stk 

SFk2; Stk 

DUP; 

.1 ISCP:!^ 

...... Smp 

smp ! 

Smp ! 

TRinAtR.TX LA.eORATORIES, IMC. 



I5m7 J66t15in7 J66t 

I998-HOV-05 11:57 BATCH DETAIL REPORT -- HETALS LABORATORY 
.1 

AHALYTICAL BATCH J 135712 PAGE 1 

Batch # Opened Owner Seq Conplete Control Common name Application Ref cit Otyvsamp IcB ICV LCS CCB CCV 

135712 02-HOV-98 HSS YES YES D/FLIC/3D50/SOL SOIL USEPA-3050A. 

OF 1 

Seq Sur seq QC bat Run date Anal Sample AppH Det lim Init cone Final cone Spike Parameter Type 
\ 

X LCL UCL QC E D Ref clt 

V 1.000 11/02/98 MSS 210183 SOIL — HETALS PRETREAT-SOL 3050B REG- USEPA-3050B 
V 2.000 11/02/98 MSS 210184 SOIL " HETALS PRETREAT-SOL 3050B REO- USEPA-3050B 
V 3.000 11/02/98 MSS 210185 SOIL- HETALS PRETREAT-SOL 3050B REG- USEPA-3050B 
V A.000 11/02/98 HSS 210186 SOIL - 'i '• • • • "METALS PRETREAT-SOL 3050B REG-,, U5EPA-3050B 
V 5.000 11/02/98 HSS 210187 SOIL'^ HETALS PRETREAT-SOL 3050B REG-^ USEPA-3050B 
V 6.000 11/02/98 HSS 210188 SOIL— HETALS PRETREAT-SOL 3050B REG- USEPA-3050B 
V 7.000 11/02/98 HSS 210189 SOIL METALS PRETREAT-SOL 3050B REG-

\ 
">• USEPA-3050B 

V 8.000 11/02/98 MSS 210190 SOIL HETALS PRETREAT-SOL 3050B REG- USEPA-3050B 

ft- . V':-. 
- ' I ' ; 

Q O 
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1.0 SCOPE AND APPLICATION 

1.1 Inductively coupled plasma mass spectrometry (ICP-MS) is a relatively new methodology applicable to a 
large range of metallic elements in numerous matrices, including, but not limited to: soil, water, drinking 
water,, wastewater', TCLP extracts, EPTox extracts, ASTM extracts, oil, solvents, sludge, air, pure 
products, and other matrices that may be extracted or dissolved into an acidic aqueous solution. Most 

: matrices require solubilization or digestion prior to analysis. 

2.0 fepRT^IPLEl^^ REFERENCES 

I >* 2.1 Test Methods for Evaluating Solid Waste, PhysicallChemical Methods, SW'846, ^ Edition, Final Update 
^ in. Revision 0, September, 1994, Inductively Coupled Plasma-Mass Spectrometry. 

•• * - •• " 'i • 

2.2 , Methods for the Determination of Metals in Environmental Samples, Supplement I, May 1994, Revision 
5.4, EMMC Version, May 1994, "Detennination of Traw Events in Waters and Wastes by Inductively 
Coupled Plasma-Mass Spectrometry". , , ^ 

\ 

3.0 SUMMARY OF PROCEDURE •A. 

o 

3.1 Prior to analysis, the sample must be solubilized or digested using aniappropriate sample preparatiw --
method. See Methods 3005-3050/200.0. . • 

3.2 This method describes the multi-elemental determination of analytes by ICP-MS. The method measures 
ions produced by a radio frequency inductively coupled plasma. Sample material in solution is introduced 
by pneumatic nebulization into radio-frequency plasma where energy tiansfer processes cause desolvation, 
atomization and ionization. The ions are extracted from the plasma through a differentially pumped 
vacuum interface and separated on the basis of their mass-to-charge ratio by a quadrupole are detected by 
an electron multiplier or Faraday detector and the ion information processed by a data handling system. 

o 

3.3 Interferences must be assessed and valid corrections applied OT the data flagged to indicate prpttms. 
Such corrections must include compensation for isobaric elemental interferences and interferences fromx 
polyatomic ions derived from the plasma gas, reagents or Ktinple ma|rix>^ Instrumental dril|^^ well as 
suppressions or enhancements of instrument response caused by the sample matrix must bd'cprrected for 
by the use of internal standards. . 

4.0 PARAMETER OR COMPOUND LIST ' ? 

4.1 This method may be used for the analysis of the following metals. 

V '%v ^ Aluminum Molybdenum y'J 
Antimony Nickel 
Arsenic Selenium 
Barium Silver 

Approved By: ^ ^ j'^ ^ Approved By; ~ 
QA Manager( Area Manager 
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Berylliuin Thallium 
Cadmium Vanadium 
Chromium Zinc 
Cobalt , ^ : 

' Copper 
' Lead ̂  

' Mangmese 

life 

5.0 KEFERENCED SOPs 
' .;fe' . . • 

f }• 5.1 None refefenci^ with regatds to the analysis, however all applicable digestion SOPs would be required to 
pretreat the s^ples. . 

6.0 f ^lOTERliRENCES CORRECTIVE PRcJcED^S 
' I iii-

6.1 Isolde elemental interferences in ICP-MS are caused by isotopes of different elements forming atomic 
ion^wth the same nominal mass-tp-charge ratio (m/z). A data system must be used to correct for these 
interferences. This involves determining the signal for another isotope .of the interfering element and 
subtracting the appropriate signal from the analyte isotope signal. Sihcb^phunercial ICP-MS instruments 
nominally provide unit resolution at 10% of the peak height, very high ion currents at adjacent masses can 
also contribute to ion signals at the mass of interest. Although this type of interference is uncommon, it is 
not easily corrected, and samples exhibiting a significant problem of this type could require resolution 
improvement, matrix separation, analysis using another verified and documented isotope, or use of 
another method. Several interference sources may cause inaccuracies in the determination of trace 
elements by ICP-MS. These are: 

6.1.1 Isobaric elemental interferences - Are caus^ by isotopes of (fifferent elements which form 
singly or doubly charged ions of the same nominal mass-to-charge ratio and which cannot be 
resolved by the mass spectrometer. All elements determined by this method have^at^a 
minimum, one isotope free of ispbaric elemental interference. Of the jmalytical Jsptopes 
recommended for use with this method, only molybdenum-98 (rathenium) and seIehium-82->.^ 
(krypton) have isobaric elemental interferences. If alternative isotopes having hiper naturti%^ 
abundance are selected in order to achieve greater'sensitivity, an isobaric interference mayjiift®^^ 
occur. All data obtained under such conditipsinust be corrected by measij^g the sfihld frPffl 
another isotope of the interfering element and ^btracting thp appropriate signal ratio from the 
isotope of interest. A record of this correction process should be included .vidth ft report of the 
data. It should be noted that such corrections will phl^ be as accurate as ftb^acjiiracy of the 
isotope ratio used in the elemental equation for daft (^culatiohs;^. Relevant ^isofope ratios 
should be established prior to the application of any corrretions.^ 

6.1.2 Isobaric polyatomic ion interferences - Are caused by ions consisting of mbfe than one atom 
which have the same nominal mass-to-charge ratio as the isotope^f ihterest, which cannot 
be resolved by the mass spectrometer in use. These ions are commonljfformed in the plasma 
or interface system from support gases or sample components. Such interferences must be 

1 
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^ •• 

recognized, and when they cannot be avoided by the selection of alternative analytical isotopes, 
appropriate corrections must be made to the data. Equations for the corrections for data should 
be established at the time of the analytical run sequence as the polyatomic ion interferences 
will be highly dependent on the sample matrix and chosen instrument conditions. In 
particular, the common interference that affects the determination of both arsenic and 
selenium, can be greatly reduced with the use of high purity krypton free argon. 

6.1.3 Abundance sensitivity - Is a property defining the degree to which the wings of a mass peak 
ccHTtribute to adjacent masses. The abundance sensitivity is affected by ion energy and 
quadrupole operating pressure. Wing overlap interferences may result when a small ion peak 

i is being measured adjacent to a large one. The potential for these interferences should be 
recognized and the spectrometer resolution adjusted to minimize them. 

' t 6.1.4 Memory interferences - Result when isotopes of elements in a previous sample contribute to the 
' f signals measured in a new sample. Memory effects can result from sample deposition on the 

sampler and skimmer cones, and from the buildup of sample material in the plasma torch and 
spray chamber. The site where these effects occur is dependent on the element and can be 
minimized by flushing the system with a rinse blank between samples. The possibility of 
memory interferences should be recognized within an aniytical run and suitable rinse times 
should be used to reduce them. The rinse times necesKtry for a particular element should be 
estimated prior to analysis. This may be achieved by a^iratihg a^standard containing elements 
corresponding to ten times the upper end of the linear range for a normal sample analysis 
period, followed by analysis of the rinse blank at desi^atdd intervals. The length of time 
required to reduce analyte signals to within a factor of teii of the method detection limit should 
be noted. Memory interferences may also be assessi^ within an analytical run by using a 
minimum of three replicate integrations for data acquisition. If the integrate signal values 
drop consecutively, the analyst should be alerted to the possibility of a memory effect, and 
should examine the analyte concentration in the previous sample to identify if this was high. If 
a memory interference is suspected the sample should be reanalyzed after a long rinse period. 
In the determination of mercury, which suffers from severe memory effects, the addition of 100 
ug/L gold will effectively rinse 5 ug^ mercury in approximately 2 minutes. . Higher 
concentration will require a longer rinse time. 

-I •• " .••• ' 
6.2 Isobaric molecular and doubly-charged ion interferences in ICP-MS are caused by more thjan one atom OT ' 

charge, respectively. Most isobaric interferences that could affect ICP-MS determinations'have beehLrfj^ 
identified in the literature. Examples include ArCl"''ions on the ^As. signal and MoC'^ ioiw dn'^e'^'^ 
cadmium isotopes. While the approach used to correct for^molecular isobaric interferences%?s 
demonstrated below using the natural isotope abundances from the literamre, the/host precise coeffici^ts 
for an instrument can be determined from the ratio of the net Isotope'signals observed for a stand^d 
solution at a concentration providing suitable (<2 percent) counting statistick-Because the^^^Cl natural 
abundance of 75.77 percent is 3.13 times the ^^Cl abundance of 24.23'percent,the chloride coirection for 
arsenic can be calculated (approximately) as follows (where the ^^Ar^^Gl"*" conltribution^ m/z 75 is a 
negligible 0.06 percent of the ^0Ar35ci+ signal): 

o 
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corrected arsenic signal (using natural isotope abundances for coefficient approximations) = 

[(m/z 75 signal) - ((3.13)(m/z 77 signal)) + ((2.73)(m/z 82 signal))] 

where the ifink itenh (f2.73)(m/z 82 signal)) adjusts for any selenium contribution at m/z 77 

NOTE: CtMnuum ̂ u will be biased low by this type of emation when ^•'ZrO"*" ions contribute at m/z 
108rbut ;ui» of Cd is even subject to direct ('^ZrO''") additive interferences when Zr is 

. ^ ./present.-

' NOTE: As for the arsenic ^nation above, the coefficients in the Cd equation are ONLY illustrative. The 
f )' most appropriate Efficients for an instrument can te determined from the ratio of the net isotope signals 

observed for E solution at a coE"h"atioii providing suitable (<1 percent) counting precision. 

r ^'^62.1 |v;ThE|cW^yE these t3|ies of equations, are based upon the constancy of the OBSERVED 
<" l/isotEc ratios for the interfering sp^es^ Corrections that presume a constant fraction of a 

''dij . molecular ion relative to the "parent" ion have not been found to be reliable, e.g., oxide levels 
. can vary. If ja correction for an oxide ion is based upon the ratio of parent-to-oxide ion 

intensities, the: correction must be adjusted for the degreie of oxide formation by the use of an 
appropriate oxide as E "This type of corrrctio'^ E ijeen reported for oxide-ion 

'- corrections usmg ThOt/Th"^ for the determination of rare earth elements. The use of aerosol 
desqlE®'^ and/or mix"^ plaanas have been shown to greatlyrieicluce molecular interferences. 
These techniques can be used provided that method detecrioh limits, accuracy, and precision 
requirements for analysis can be met. ', , . • : • , 

6.3 Physical interferences ke associated with the sample nebulization and transport processes as well as with 
ion-transmission efficiencies. Nebulization and transport processes cm be affected if a'matrix component 
causes a change in surface tension or viscosity. Changes in matrix composition can cause significant 
signal suppression or enhancement. Dissolved solids can deposit on the nebulizer tip of a pneumatic 
nebulizer and on the interface skunmers (reducing the orifice size and the instrument performance).. Total . 
solid levels below 0.2%(2,000 mg/L) have been currently recommended to minintize solid deposition. An 
internal standard can be used to correct for physical interferences, if it is carefully matched to the anailyte 
so that the two elements are similarly affected by matrix changes, 'l^en the intensity level of an intEal • 
standard is less than 70 percent or greater than 120 percent of the; iiitdnsity of the first standm-d used ? 
during calibration, the sample must be reanalyzed after a fivefold (1+4) or greater dilution has beqn 

.performed. " 
4-' ' 

6.4 Memory interferences can occur when there are large cdhcentratiori 5!^fferen'£es between samples'llnr 
standards, which are analyzed sequentially. Sample deposition on the sampler and skimmer cones, sprSy 
chamber desi^, and the type of nebulizer affect the extent of the rhEpry int^erences that are.observed. 
The rinse period between samples must be long enough to eliminate'rign^cant rifemory interference. 

r ' 
7.0 SAFETY PRECAUTIONS % 

/ 
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8.1 Aqueous samples must be acidified at the time of collection to a pH of <2. 

Area Manager 

k^projec^sopVne'^rren^gI01129.20 

o 
7.1 The analyst must comply with all standard operating procedures for health and safety as outlined in the 

"TriMatrix Laboratory Safety Manual". 

7.2 Concentrated acids are used in the preparation of standards and samples for analysis by ICP-MS. Gloves 
and sitf^ glasses must be worn at all times when handling concentrated acids. Gloves must also be worn 

• digested samples. Please refer to the MSDS for information on these or any other 
in this iwocedure. 

' 7.3 ; -the e^ust hood oyer the instrument to be sure it is operating correctly. If the ventilation system is 
,' hot working properly, extinguish the plasma if lit and immediately contact the metals lab manager. Under 

no circumstances should the ICP-MS be u^ if die exhaust hood is not working. 
- •• - V • 5.:* 

.; 7.4 UV protective glasses must be worn at all times in the metals laboratory. The plasma emits UV radiation. 
<• \ Avoid looking directly at the plasma^ without some Dpe of strong UV protection. The instrument uses a 

very UV resistant material in the viewing port as Ae analyst may watch the plasma. Do not tamper with 
,, ;^jhis plate. Do not operate the machine with^f fliis pla^ in place. Do not attempt to view the plasma 

directly or indirectly in any way. Failure to'follow this ]^licy may cause very serious and immediate 
damage to the retina of the eye. 

7.5 The ICP-MS emits a strong'Itf field. To minimize expostire to this fidd, Perkin Elmer has included 
several safety interlocks to prevent direct exposure of the analyst^o'harm^^'adiation. Never overrideany -
interlock on the ICP-MS. When working on the instrument, always replace all of the Rf shielding using 
all of the supplied screws. If any safety device has been tampered with, contact the metals lab manager. 

7.6 The ICP uses Ar to sustain the plasma and to nebulize sample into the plasma. Although Ar in and of 
itself is not hazardous or flammable, it may cause suffocation through oxygen deprivation."' It is therefore 
imperative that all sources of Ar be turned off with a valve when not in use. Since Ar is colorless and 
odorless, if you feel lightheaded, please evacuate the metals lab at once and notify the metals lab manager. 
Please refer to the MSDS for information on this or any chemicals utilized in this procedure. 

. • • » .; 

7.7 Many of the elements used in the procedure are toxic if ingested. Please refer to the MSDS > for 
information on these or any other chemicals utilized in this procedure. ' ;;' 

7.8 No food or drink is allowed in the metals lab. Food or drink may beccane contaminated with acid wl, 
metals and may therefore be hazardous. \ 

-ft'- -
7.9 Wash hands before starting work. Chemicals may be present on the skin which niay interfere with metds 

analysis. Wash hands before leaving the metals lab. Chemicals and acils may te pn the skin that could 
eventually be ingested or passed on to a second party through casutS contact.' • ' 

^ 1 ' 

8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND HANDLING PROCEDURES 

collection to a pH of <2. 

8.2 Solid samples require no preservation for metals. o 
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8.3 All samples may be collected in glass or plastic. If Silicon or Boron is to be analyzed, plastic containers 
must be used. The acidified sample must never come into contact with any metal as this would cause 
leaching of the metal into the sample. 

8.4 ? For the analysis of dissolved metals, the sample should be filtered on site and then acidified to a pH of <2. 

8.5;/ Holding times for all metals for TCP analysis is 180 days. In the case of TCLP or similar extracts, the 
- g hblidiiie'startsatthetm 

8.6 TO size for this method is 3 ml of aqueous sample per metal to be analyzed. This 
f' V implies that the sample must be solubilized prior to analysis. A smaller minimum amount may be used if 

- =1^': the sample will be diluted at the sacrifice of the det^tion limit. 
Uvi; ^ 

'8,^ % Digested (solubilized) samples and undigested acidified aqueous samples need not be refrigerated. Solid 
# ,;samples ^ould be refirigerated so that other parameters may performed on them. All samples must be 

^iat room temperature prior to analysis. 

9.0 INSTRUMENTATION, APPARATUS, AND MATERIAL^ > •>. - •' • -
9.1 Inductively coupled plasma mass spectrometer: rS 

9.1.1 Instrument capable of scanning the mass range 5-250 amu :with a minimum resolution 
capability of 1 amu peak width at 5% peak hHght. Instrument may be fitted with a 
conventional or extended dynamic range detection system, j The instrument should also include 
data system that ivill allow corrections for isobaric interferences and the' application of the 
internal standard technique. Use of a mass-flow controller for the nebulizer argon and a 
peristaltic pump for the sample solution are recommended. r ' •; v 

NOTE: If an electron multiplier detector is being used, precautions should ibe^taken; 
necessary, to prevent exposure to high ion flux. Otherwise changes in instiSnent response or 
damage to the multiplier may result. ' : ^ ' K 

9.1.2 Radio-frequency generator compliant with FCC regulations. N 

9.1.3 Argon gas supply - High purity grade (99.99%)^ When; analysis are, conducted frequent!^, 
liquid argon is more economical and requires|)ess frequent replacementj^of tanks tlm 
compressed argon in conventional cylinders (Sectibn'4.1.3). '¥ '' 

9.1.4 A variable-speed peristaltic pump is required for solution deliyery to the,nebulizer. 
J'/" \ 

t '-IK 
9.1.5 A mass-flow controller on the nebulizer gas supply is required: I 

9.2 Analytical balance, with the capability of measurmg to 0.1 mg for use in weighing _solids, for preparing 
standards, and for determining dissolved solids in digestates or extracts. 
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QA Manager ( Area Manager 

k:^projec6sop'«ie^currcnbgi01129.20 



A TriMatrix 
Laboratories, Inc. 

SOP Name: Inductively Coupled Plasma Mass Spectrometry 
USEPA Methods 6020/200.8 

SOP Number: GR-01-129 page 8 of 30 

Revision Number: 2.1 
Date Revised: 11/23/98 
Date Initiated: 12/4/97 

9.3 

9.4 

9.5 
y 

9.6 

9.7 

'9,8"^ 

9.9 

9.10 

9.11 

9.12 

A temperature adjustable hot plate capable of maintaining a temperature of 95® C. 

Recirculator/chiUer, Neslab CFT750 or equivalent. Temperature should be maintained at 18® C and 
pressure should be at 35-60 psi. The recirculator is attached directly to the mass spectrometer to maintain 

^isothermal condiriohs. 

^ 15 ml cl^ centrifuge tubes or equivalent. Tubes should stand upright within the autosampler rack 
:;|;wthout ^pmg OT lining. 

- Eppendort aut<>piprttos capable of deUvering 5-1000 ul. 

Class A volumetric flasks, various volumes. ' 

Class A reusable pi^ttes, various volumes. 

. (optional) An air displacement pipettor capable of delivering volumes ranging from 0.1 to 2500 ul with an 
assortment ofhigh quality disposable pipette tips. t 

Mortar and pestle, ceramic or honmetallic material. 

Polypropylene sieve, 5-mesh (4 mm opening). — -

A gravity convection drying oven with thermostatic control capable of maintaining 105® C + 5® C. 

y'-.j-'.'y' o 
10.0 ROUTINE PREVENTIVE MAINTENANCE 

10.1 All maintenance activities must be recorded in the instrument maintenance, or instrument run logbook. 
Daily maintenance activities are recorded in the run logbook. All other maintenance activities must be 
recorded in the instrument maintenance logbook. 

10.2 

10.3 

10.4 

10.5 

At the beginning of each shift (every 8 hours) the manifold pump tubing must be replaced. This rifust be 
recorded in the instrument run logbook. ^ i|K 

'' '"'9 i,. 
There are 2 filters on the ELAN 6000 that must be replaced peripdically.„,The two filters are located on'^'" ' 
the back of the instrument. This must be noted in the instnunent maintenance logbook. f 

'I 
Inspect the Ar supply when the shift begins. If the liquid level of the Ar falls below the re-order mark, 
notify the person responsible for ordering gasses or the met^s m^ger. ̂ Tliis musti)e recorded in the 
instrument run logbook. f ^ 

Inspect the water container on the floor alongside the instrument eve^ shi^ If tl^^g is ^1 , properly 
dispose of the liquid. This must be recorded in the instrument run logbook.-«4^ A 

o Approved By: .Approved By:_ 
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10.6 Visually inspect the torch before lighting the instrument. Do not touch or move the torch. The inspection 
should be visible only. This must be recorded in the instrument run logbook. 

10.6.1 Open the vacuum chamber. 

: 10.6.2 Observe the torch. If the torch is broken or cracked, replace it. See section 10.7 for a 
discussion on how to disassemble the torch and assembly. 

I' 10.i6.3 'ListOT fOT an^ leaks in die Ar lines going to the torch and nebulizer. If leaks are 
r jhethd, investigate them and tighten the fittings to stop the leak. If the leak cannot be found or 

i . cannot besjwj^^. contact the met^sl^ manager. 

10.7 Once every fptff , to ei^t] weeks disassemble the eiitire torch assembly and inspect all parts for wear. 
' Replace all worn 'or (imaged parts. Record all chaiiges in the instrument maintenance logbook. 

10.7.1 ' Turii biff the plasma if it is on by selecting p^trument, front panel, and then stop on the plasma 
! box. The pump will stop when the pl^ma is exfrnguish^. 

10.7.2 Timi off the RF Generator by turning off the circuit br^er labeled RF Generator (CBl) on the 
left side of the instnunent. 

10.7.3 Loosen the retaining ring and remove the spray chamber assembly^ 

10.7.4 Open the top left cover of the ELAN 6000. Use a . flat blade screw driver on the release 
mechanism to release the vacuum chamber interlock lever. Gra%) the lever and pull in counter 
clockwise direction to slide the vacuum chamber and interface away from the torch box. 

10.7.5 Remove the gas line connections from the ICP torch by loosening the Swagelock fittings. Then 
slide the fittings and connection tubmg up and off of the ICP torch. . 

10.7.6 To remove the torch assembly, rotate the torch moimt 1/8 turn counter clockwise imd remover 
the entire assembly through the right side of the torch box. , 

10.7.7 With one hand grasping the ICP torch and the bfter holding onto the lexan adapter, tmst and |x 
pull back on the adapter to separate the adapter frdin the torch, f! ^ > 

10.7.8 Inspect all 0-rings and replace any that are cracked or damaged. Record in maintenance log 
book. ,/S SJ 

X 

'-t ^ 
10.7.9 Remove the Alumina injector. If it is dirty wash if with soap arid water, 4y, thehiput in the 

muffle furnace at 700*^ C for 20 min. f ^ 

10.7.10 If the torch is dirty unmerse it in an ultrasonic cleaner containrng 1% nitric acid. Rinse with 
deionized water. If the torch cannot be cleaned or is damaged, feplace^ 
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10.7.11 After the torch has been cleaned or replaced, follow these steps to reposition and align the ICP 
torch. 

>• 
10.7.11.1 Slide the injector/support adapter to the back of the torch. 

^ Place the torch through the hole in the right side of the torch box. Rotate the 
V tordi assembly 1/8 turn clockwise until the bayonet mount is fiilly seated. 

, 10.7.11.3 ' Reattach the gas lines to the ICP torch. Slide both the fittings and connecting 
tubing onto the torch and tighten the Swagelock fittings several turns. 

10.7.11.4' To check the position ^d measure for the proper alignment of the torch follow 

i/.. 10.7. lU , Place the torch alignment tool on the torch so that the flange of the alignment 
, ^tool touches the first turn of the load coil. Loosen the torch locking collar 

approximately 1 cm and slide the torch so that it is lined up with the outer edge of 
the torch. ' 

10.7.11.6 Slide the tool out approximately 1/2 inch and, using the lever, move the vacuum 
chamber interlock into the lock position. 

10.7.11.7 Move the vacuum chamber to the closed posiidon to locate the alignment tool 
within the load coil. o 

10.7.11.8 Move the chamber to the open position and adjust the vacuum chamber position 
so the top end of the torch is even with the 5.5 mm cutout depth of the alignment 
tool. 

10.7.11.9 If the torch is not properly lined up, loosen the two locking screws of the vacuum 
chamber interlock. Adjust the vacuum chamber forwards or backward until the 
proper position is achieved. .^1;-

10.7.11.10 Slide the vacuum chamber and interface to^d the torch box..^Secure the^'"" 
vacuum chamber interlock and close the top cover. X ,. -'v 

10.7.11.11 Turn on the RF Generator by turning on the circuit breaker labeled ICP PowCT 
(CBl) on the side of the instrument, i / 

10.7.12 Inspect the drain line at the base of the spray chamber. TTiCTe should be no l^dcs o^ cracks in 
the tubing. If a problem exists, replace the 0-ring in the drain cap.'^'This ^ recorded in 
the instrument maintenance logbook. i ' V ® 

10.7.13 Inspect the nebulizer for wear. This must be recorded in the instruineht run logbook. 
"""i-
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10.7.13.1 Salt deposits, if present, should be removed with water. Record any actions in the 
instrument maintenance logbook. 

10.7.13.2 If a cross-flow nebulizer is used, check the tips for wear. Replace the tips if 
excessive wear is noted. Record any actions in the instrument maintenance 

'vt'. logbook. 

10.8 Inspect thejninting quality of the printer. If the print is hard to read or light in appearance, replace the 
printer carhidge with the appropriate replacement. 

11.0 CHEMICALS AND REAGENTS 

'll.L Acids used in the preparation of standards and for sample processing must be reagent grade or better. 
^ Redistilled acids may used if it has been demonstrate that the acid is free from contamination. 

'• 11.1.1 Concentrated Nitric acid, trace metal j^ade (Fj^er Cat #A509-212). 
''' I?':-. 

11.1.2 Nitric acid, trace metals grade (1:1): Add 500 ml concentrated HNO3 to 400 ml ASTM Type n 
water. Cool. Dilute to IL. ; 

11.2 ASTM Type 11 water (ASTM D1193). " Deionized water is fed into a Bamstead Model FI-STREEM 2 all 
glass distillation unit. The resulting distillate is immediately placed into a plastic container. Impurities 
are measured by the Inorganic group at TriMatrix., This is the only water acceptable for use in the Metals 
lab for dilutions or standard preparation. 

11.3 Standard stock solutions are purchased primarily form inorganic Ventures. All stock solutions are ICP 
grade single-element solutions at concentrations of 10(X) or 10,000 ppm. 

11.4 Argon gas supply: Welding grade or better. This is plumbed from a liquid argon tank located oiitside of 
the building. Ar is used as the main plasma gas, the auxiliary plasma gas, the nebulizer carrier gas, and 
the Rf coil coolant. ^ 

12.0 STANDARDS PREPARATION : 
V' 

12.1 All standards should be prepared with ASTM Type n water and 2% HNO3 (for analysis pf all samples)^ 

12.2 All primary standards expire one year after receipt or on the date located on the stand^d l»ttle, whichever 
is earlier. ' /f > 

12.3 All working standards and dilutions of working standards for the ICP^that are pfep^ed from primary 
standards expire 3 months after preparation. 

12.4 Prepare the 20 ppm working standard ELAN A. , jl-'' 

. f 
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•/ 

12.4.1 Wash a plastic 100 ml volumetric flask with Citranox and hot water. Put 2 ml of concentrated 
HNO3 acid into the volumetric and shake. Rinse the volumetric with ASTM Type 11 water a 
minimum of three times. 

.12.4.2 ' Place about 10 ml ASTM Type n water into the flask. 

iJ.I.S kpette 2 ml HNP3 into the flask and swirl. 

fe 1^14 V Pipette 2 ml of each of the following standards into the flask, swirling after each addition: 

' J. Be, Al. V, Cr, Mn, Co. Ni, Cu, Zn, As. Se. Ag, Cd. Ba, Tl. Pb 

Always use a new pipette for each standard and never pipette directly out of the primary 
f standard bottle 

12.4.5 Dilute the flask to volume with ASTM Type H water isnd mix well. 

li2.4.'6 Pour the contents of the flask into a clean bottle and latel the bottle to describe its contents. 
•V-.' , 

12.4.7 Update the standard log book. Transfer the stock standard number and preparation date from 
the book to the standard bottle. ^ ;' 

12.5 Prepare the 20 ppm standard ELAN B 

12.5.1 Wash a 100 ml plastic volumetric with Citranox ^d hot water. Put 2 ml of concentrated 
HNO3 acid into the volumetric and shake. Rinse the Volumetric with ASTM Type U water a 
minimum of three times. 

a 

12.5.2 

12.5.3 

12.5.4 

12.5.5 

12.5.6 

12.5.7 

Place about 10 ml ASTM Type II water into the flask. 

Pipette 2 ml HNO3 into the flask and swirl. :4?-
Pipette 2 ml each of the 1000 ppm Sb and Mo stock standards into the flask. swfrUng . 
each addition. Always use a new pipette for each standard and never pipette directly out of th^i 
primary standard source bottle. 

Dilute the flask to volume with ASTM Type n water and mix well. 

Pour the contents for the flask into a clean bottle and label the bottle to describe its contents. 
. # > % " ' 

Update the standard log book. Transfer the stock standard number aiid preparation date from 
the book to the standard bottle. 

fl . 4^ ••• • 12.6 Prepare the mixed working standards. ^ 

Approved By: ^Approved BY: — 
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12.6.1 Rinse seven 50 ml, and one 100 ml volumetric flasks with ASTM Type n water a minimum of 
three times. 

12.6.2 Place about 20 ml ASTM Type n water into each volumetric flasks. 

|^ivli2.6^ Each standard should have an acid concentration of 2%. Pipette 1 ml of concentrated nitric 
: y" • ' J acid into each bf the 50 ml volumetric flasks, and 2 ml into the 100 ml volumetric flask to 

. • achieve this concentration. 

ji^:, , :ii2i6,4 . . Pipette 25 ul of ELAN A solution and 25 ul ELAN B solution into one of the 50 ml volumetric 
ir:i> i' fl^ks. Dilute to volume with ASTM Type n water and mix. This is a 10 ppb standard. 

f I ^ 12.6.5 Pipette 50 ul of ELAN A solution and 50 ul ELAN B solution into one of the remaining 50 ml 

•/ i>.. volumetric flasks. Dilute to volume with ASTM Type n water and mix . This is a 20 ppb 
standard. / i * 

il2.6.6 Pipette 125 ul of ELAN A solutiop and 125 id bf ELAN .B solution into one of the remaining 
( ^ 50 ml volumetric flasks. Dilute to volume with ASTM Type 11 water and mix. This is a 50 

ppb standard. X " ' 

12.6.7 Pipette 250 ul of ELAN A sblution and 250 ul of EL/W B solution into one of the remaining 
50 ml volumetric flasks. Dilute to volume with ASTM Type H water and mix. This is a 100 
ppb standard. 

12.6.8 Pipette 40 ul of the 100 ppb standard into the 100 ml yblunietric flask. Dilute to volume with 
ASTM Type II water and mix. This is a 0.04 ppb standkd. ,17 - s-iS? 

12.6.9 Pipette 100 ul of the 100 ppb standard into one of the remaining 50 inl Voliiimetric flasks. 
Dilute to volume with ASTM Type n water and mix. This is a 0.20 ppb standard, ix 

12.6.10 Pipette 500 ul of the 100 ppb standard into one of the remaining 50 ml vvolumetric fl^£ 
Dilute to volume with ASTM Type H water and mix. This is a 1.0 ppb standard. . •; 

V • "'t-. ; ^ 

12.6.11 Dilute the acid to volume in the final 50 ml volumetric fla^ with ATSM Typejl^^ater and^ 
mix. This is a 0 ppb standard. i 

i ̂  ''•X... -if 
12.6.12 Update the standard log book. Transfer the stbck standard numbers and preparation date to thb 

standard bottles. " 
/" --'X • 

12.1 Prepare the Interference Check Solutions (ICS). , "> %. 

12.7.1 The ICSs are prepared to contain known concentrations of inteiferirig>elemeniS that will 
demonstrate the magnitude of interferences and provide an ad^u^t^ test S^^y corrections. 
Chloride in the ICS provides a means to evaluate software coir^libps for OTloride-related 
interferences such as 35cil6o+ on 51v+ and ^0^35(;;i+ 75/^- Iron is used to 
demonstrate adequate resolution of the spectrometer for the determination of manganese. 

Approved By: _Appraved By: •• 
QA Manager ( Area Manager 
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Molybdenum serves to indicate oxide effects on cadmium isotopes. The other components are 
present to evaluate the ability of the measurement system to correct for various molecular-ion 
isobaric interferences. The ICS is used to verify that the interference levels are corrected by the 
dam system within quality control limits. 

must be prepared from ultra-pure 
. commercially or prepared by the following procedure. • • • • reagents. They can be obtained 

f.A 

12.7.2.r Mixed ICS solution I is prepared by weighing into individual weigh boats the 
• foUowing chemicals: 1.39g A1(N03)3*9H20,0.25g CaC03 (dried at 180"'C for 1 

hour before weighing). O.lOg Fe, 1.7g MgO, 0.23g Na2C03, and 0.18g K2CO3. 
These are then added to a '100 ml volumetric flask containing approximately 25 

ml of ASTM Type n water. Slowly add 4 ml of (1+1)HN03. After dissolution is 
complete, the solution to degas. Cool and dilute to volume ml with ASTM 
Type II water. . ^T..., j r 

•••' • x' \ 
12.7.2.2 Mixed ICS solution H is prepared by weighing into individual weigh boats the 

following chemicals: 0.74g 85% H3PO4,0.64g 96% H2SO4, 4.0g 37% HCl, and 
l.lg citric acid (CgOyHg). These ^ then added to a 100 ml volumetric flask 
containing ap^oximately 25 ml of ASTM type H water. Dilute to volume with 
ASTM Type II water. „ ; . ; - , . 

12.7.2.3 Mixed ICS solution EQ is prepared by adding 1.0 ml each of 100 ug/ml arsenic, 
cadmium, chromium, cobalt, copper, manganese, nickel, silver, and zinc stock 
solutions to a 100 ml volumetric flask approximately half full of ASTM Type 11 
water. Add 2.0 ml concentrated HNO3, and dilute to volume with ASTM Type n 
water. -

o 

12.7.2.4 Working ICS Solutions 

12.7.2.4.1 ICS-A is prepared by adding to a 100 ml volumetric flask, 10.0 ml 
of mixed ICS solution I, 5.0 ml of mixed ICS solution n, and 2.0 ml^ 
each of 100 ug/ml titanium andmolybdenum stock soludons. Dilute1>. 
to volume with ASTM-Type 11 vmter and update "fhe standard/ 
logbook. ICS-A must be prepared fresh weekly. - r j r 

12.7.2.4.2 ICS-AB is prepared by ^ding to a .100 ml volumetric flask, 10.0 nil 
of mixed ICS solutioft I/ 5-0 ml 0^ mixed ICS solution II, 2.0 ml'of 
mixed ICS solution III, and i.O,ml each of 100 ug/ml titanium and 
molybdenum stock solutions..^Dilute to volume with "ASTM Type n 
water. Although ICS-AB must be prepared frwh weekly, the analyst 
should be aware that the solution^.may pr^pitate 'silver more 
quickly. Update the standard log book. .# >-

12.7.2.5 The following analytes will be analyzed for in the ICS^soIutions at the stated 
concentrations: 

Q 
Area Manager 
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' ..A . 

"O 
jy \ 

1 ' Element Concentration (ppm) H 
A1 100 
Mo 20 

WSi- '- 'x 
'h"x- . '.-'r • ICS-AB Working Solution 

1 .. tSElement Concentration (ppm) U 
^.g|Al 100 

k •.•'vV xyx'As---, 0.02 < ' • '• • yz>'' Cf 0.02 
0.02 ^ >• '.•;Vr • \> ' Nbi : 0.02 

0-? 2.0 
ykm "A.'' ' . 0.02 

Se -A tsi, 0.02 
rVf 0.02 

Ag - - • i;/ A02 
Cd • -0.02 

13.0 SAMPLE PREPARATION v 

13.1 Soil, sludge, and waste samples must be digested according to method 3050 prior to analysis. Please see 
the specific SOP for the detailed preparation procedure. ' 

13.2 Samples that have had an extraction perform^ on them, such as TCLP, SPLP, EPTox, and ASTM, must 
first be extracted then be digested using method 3010 or 3015. Please see the specific SOP fbrJthe detailed: 
preparation procedure. ' ^ ^ \ 

13.3 Wastewater samples must be prepared using method 301,0 or 3015. Please see the sjpecific SOP for thfe-
detailed preparation procedure. '"V ' ^ 

13.4 - Oil samples may be digested using method 3051. Pleasd'see the^ecific SOP for the.detailed pfebSatibn 
procedure. 

-v:- 5 'Xjv'/ 

13.5 Air samples are prepared using the digestion method specifi^ by the method used iii'the collection of the 
samples. > 

13.6 Pure product samples are prepared according to the manufacturer, or abcor^g to a||etho<i developed by 
TriMatrix if available. Please see the specific SOP or dissolution procedmeprovided by fte manufacturer 
or TriMatrix for the detailed preparation procedure. 

Approved By: _ 
QA Manager [ Area Manager 
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13.7 Drinking water samples must have the turbidity checked prior to analysis. Any sample with a turbidity 
greater than 1 MTU must be digested by method 3015 prior to analysis. Any dissolv^ sample that has a 
precipitate must be digested by method 3015 prior to analysis. 

14.0SiX^tIBRATION PROCEDURES 

inititd calibration must be run prior to the analysis of any samples. This initial calibration must be 
pOTonhed daily, or "once per every 24 hour analytical batch. 

J A 

•'lA, 
• A A 

il4.1^ 

The initial calibration consists of an 8 point standard curve for silver and cadmium, and a 
minimum of a seven point calilsation curve for all other analytes. The initial calibration ciuwe 
consists of the standards prepared in 12.6. The silver and cadmium cinve includes the 0.04 
ppb standard.? This concentration is not included when processing the curve for the other 

" analytes. The'O ppb is'included as a standard in both curves. 

The correlation coefficient must be greater than or equal to 0.995 for every analyte of interest. 
If the coefficient is less than 0.995, contact the metals lab manager for assistance. All masses 

. " that could affect data quality should be monitored to determine potential effects from matrix 
components on the analyte peak. 

14.2 Initial Calibration Verification (ICV). 

14.2.1 Immediately following the analysis of the curve, the analysis of an ICY is required. The ICV 
is a re-analysis of the high level 1(X) ppb standard prepared in 12.6.7, quantitated as a sample. 
The acceptance window for this QC is 90% to 110% recovery of the true value. . If the ICV is 
not within the control limits, recalibrate the instrument and start again at step 14.2. If the ICV 
is still out of the control limits, see the metals lab manager. 

14.3 Initial Calibration Blank (ICE) 

O 

14.3.1 After the analysis of the ICV, the analysis of an ICE is required. The ICE is a re-ar^^s of 
the 0 ppb standard prepared in 12.6.11, quantitated as a sample. The absolute value 6f,ffie ICE"^.^ 
reading must be less than the lowest reporting limit required for the analysis. If Ae ICE is no^| ^ 
within the control limits, recalibrate the instrument and start again at step 14.2. If the ICE ' 
still out of the control limits, see the metals lab managerl j . 

14.4 Interference Check Solutions (ICS). 
4^ .'•'"TX 

14.4.1 The interference check solutions were prepared to contain known costicentrafions of mterfering 
elements that will demonstrate the magnitude of interference? and provide an ^equate test of 
any corrections. The acceptance window for the interferend^check solution is 80% to 120%. 
If either one of the interference check solutions are outside of^^' rantrol -^dows stop the 
analysis remake the out of control solution(s) and reanalyze. v^If the intoference check 
solution(s) are now within the control windows continue the analysis. If either of the 

V 

/ / 

Approved By: V-lr- V 
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interference check solutions are still out of the control windows stop the analysis, correct the 
problem, and restart the analysis from the beginning. 

14.5 Laboratory Control Sample (LCS). 

14.5.1 A LCS must be analyzed to confirm the validity of the curve. The LCS is prepared from a 
I vi" ] : : stock dissirhilar to that used to prepare initial calibration curve. The control windows for the 
' , LCS 90% to 110% recovery of the true values. If the percent recovery does not fall within the 

" control whdows, recalibrate the instrument and start the analysis at step 14.2. 

14.6 Contract Required Detection Limit (CRDL) 

a . >. 
14.6.1 Analyze a CRDL. This is a standard of known concentration at or near the low end of your 

calibration curve. There is no acceptance criteria for the CRDL other than it must be detected. 

14.7, Ttiialyze up to ten saniples. A sample is defined as the" average of three replicate readings of a solution 
that is not a standard. The following solutions would qua^ as samples: LCSs, MPBs, LFBs, and spiked 
samples. The only solutiofis that are not considered samplbs are thelGV, ICS, ICB, CCB, CCV, and CCB 
solutions. '1'* 

14.8 Continuing Calibration Verification (CCV) 

14.8.1 Analyze the CCV. The CCV is a standard solution with a concentration of one half the highest 
standard solution used for the calibration. The acceptance window for this QC is 90% to 110% 
recovery of the true value. If the CCV is not witiiin the,,contr61 limits, recalibrate the 
instrument and start again at step 13.2. All samples since fte last good,ICV prjCCV must be 
reanalyzed. ; "v , r 

14.9 Continuing Calibration Blank (CCB) ^ 

14.9.1 Analyze the CCB. The CCB is the calibration blank and has the same acid concentration as 
the standards. The absolute value of the CCB reading must be less than the lowest reporting 
limit required for the analysis. If the CCB is not within 'the. control limits, rec^biate th|:|, 
instrument and start again at step 13.2. All sampl^ since the last good ICB orCJCT must be'] 
reanalyzed. "'-f 

-• ,•4"'-. 

14.10 Every twelve hours of instrument operation the ICS solutions must be analyzed to yerify the magnitudCtif 
elemental and molecular ion isobaric interferences and the adequacy of|ny coif^tipns. The acceptaiife 
window for this QC is 80% to 120% recovery of the true valuC:"^^If the C^ is nof%ithin'tlie acceptance 
window for either ICS, stop the analysis, remake the interference bhwk solutidi|^and reanal^e.\lf the QC 
is now within the acceptance window continue the analysis. If me (JC is stilKoutside]lhe acceptance 
window stop the analysis, correct the problem, and restart the analysis fi^m'^e beginning. 

Repeat steps 14.7 through 14.9 until the end of the run. 

Approved By: r—n! Lj / C—.Q/ i y Approved B 
QA Ma/ager [ Area Manager 
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14.12 The analytical batch must end with the analysis of an acceptable CCV and CCB. Again, the acceptance 
window for the CCV is 90% to 110% recovery of the true value, and the absolute value of the CCB 
reading must be less than the lowest reporting limit required for the analysis. If either is not within the 
control limits, recalibrate the instrument and start again at step 14.2. All samples since the last good 
CCV or CCB must be reanalyzed. 

15.0 ANALYTICAL PROCEDURE 

o 

o 

. NOTE: The following section assumes that the user is familiar with the ELAN 6000 operating software. 
- If you are unfamiliar or unsure, please consult the instrument manual for additional instruction. This 

procedure will provide adequate instruction for novices, but is not intended to replace the instrument 
jl" ; operating manual. 

Til" Preliminary treatment of all matrices is always necessary because of the complexity of variability of 
' sample matrices. Digestion procedures are presented in sample preparation methods (method 3005-

3050/2(X).0/2(X).7). A minimum of five intern^ standards is always used. 

15.2 Turn on the instrument. 

15.2.1 . Turn on the main power if it is not already on. 

15.2.2 Turn on the Rf generator power if it is not already on. 

15.2.3 Turn on the autosampler power if it is not already on. 

15.2.4 Turn on the recirculator power if it is not already on. 

15.2.5 Turn on the AT gas supply if it is not already on. 

15.2.6 Turn on the hood above the instrument if it is not already on. . 4 ;> 
"4: • • 

15.3 Boot the computer and ELAN 6(XX) software.' ' k 
^ sr ^ 

15.3.1 If the computer is already on the ELAN software is running, skip to step 14.4./ If you afe/',-.x|;,, 
unsure of the status of the computer, please see the metals manager. 

15.3.2 Turn on the computer, monitor, and printer. If any of the devices fail to turn "on, please seeffie 
metals manager. - ' f ..f 

15.3.3 When the computer boots, it will display: ^ 
Welcome ' Q 

Press Ctrl + Alt + Del to log on. T 

-r 

.. 
QA Manner j Area Manager 
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15.3.4 The screen will display; 
Welcome 

usemame: Elan user 
from: ICP-MS 

^ . p^word; 
' Just press enter do not enter anything as a password. 

^ 15.3.5 • The screen will display: 
. ' .Program manager and Elan 6000 (common) 

- - , move the arrow to Elan and click on it 

" 15.3.6 |rhe screen will display: 
^ ' . if a general Elan 6000 window 

i. > |, ,? inove arrow to devices and click on it. This will bring up the pump page. 
v\ 

ISA-' Change Aep^staltic pump tubing. Currently, three types of tubing are being used: 
fJiBlack/Black Sample line ' . 

^Ormge/Green Internal standard line 
Black/White Waste line 

The tubing should be changed for every run since the tension exerted on the tubing by the pump will cause 
the tubing to stretch. Place the waste line on the bottom so that the pump is-pumping the waste away from 
the TCP. Place the internal standard line in the middle so that the pump is pumping the internal standard 
toward the ICP. Place the sample line on the top so that the pump is pushing the sample to the ICP. 
Update the instrument maintenance log to reflect that you change the pump tubing. 

15.5 Click on the connect icon box then click on the —> icon box this should turn the pump on in a 
counterclockwise direction. If the pump does not turii on. Click on the disconnect icph?\Then click on 
the connect icon. Then click on the —> icon and the pump should be turning in the counterclockwise 
direction. If the pump still is not on contact the metals lab manager. .ft , ..n; 

15.6 Move the arrow to the instrument icon and click on it/ There should be a picture of the ICP-MS andwme 
of its components on the screen if there is not click on the front panel icon. 40^ 

15.6.1 On the picture of the ICP-MS. There should be a mimber of components that areigreen and thli|[ j,. 
status box should say Ready. Consult the ^trument manual as to which cpmponentsrshdicdd ' ' 
be green. V...:'' .. ' „ .. 

15.6.2 If the status is Ready, move the arrow to the pla^a icon box and pick/bn start. The 
instrument will display an ignition icon bar until it has achieved a go<^ plasriia^^^ 

15.7 Once the plasma has been on for at least one half hour daily tuning of the instrumeiitneeds to'^ done. 

15.7.1 Move the arrow to File. IBghlight open workspace then click on x.y^wrk. This^ will align the 
plasma to the best spot on the sampler and skimmer cones. Place^th^tubing into a 10 
ppb tuning solution of Rhodium, L^d, and Magnesium. Click on Analyze Sample and adjust 

Approved By: 
QA Ma^Bger / Area Manager 
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!• 

the x,y knobs to get the highest Rhodium reading. This is typically 250,000 ops to 300,000 
cps. 

15.7.2 Next you will need to optimize the nebulizer flow and lens voltage. Move the arrow to File and 
highlight NLP.wrk. Place the sample line in the 10 ppb tuning solution and make sure that 
nebiUizer flow is highlighted. Click on Analyze Sample. The computer will automatically 

r - adjuk the nebulizer flow between 0.4 and 0.7 I^in. litis range can be changed but has been 
vjf/" v; • found to be the best. When the instrument is finished go to File and click on Save. 

15.7.3 i Next highlight Lens Voltage and click on Analyze Sample. The computer will automatically 
'' pick the best lens voltage for you. The value is typically from 4 to 6 if it is not fix the problem 

and start the tuning procedure fwm 14.7.1. When the instrument is finished go to File and 
click on Save. 

15.8 

15.7.4 • Next you wU need to tune the mass spec, over the whole mass range. Go to File click on Open 
' workspace. Click on TriMatrix InLwrk. Place the internal standard line into the mixed 

internal standard bottle. Click on Time Mass Spec. You want to get a value of 0.65 amu or 
less at 10% peak height. This has been shown by the instrument manufacturer to equal 1 amu 
peak width at 5% peak height. If the required resolution was not achieved. Manually adjust 
the DAC and try again, generally increasing it by 30 will decree^ the Amu reading by 0.1. 
When the desired Amu reading has been achiev^ for-all the"referenced analytes then go to 
File and click on Save. 

15.7.5 Next do a daily performance to see how the instrument is operating. Go to File and click on 
Daily.wrk. Place the sample probe into the 10 ppb tuning solution and click on Analyze 
Sample. The instrument will take a reading of certain masses and doubly ch^ged ions and 
oxides. All % RSDs should be less than 5% if not repeat the procedure once. If it is in the 
limits go to 14.7.6. If not stop the tuning procedure. Correct the problem and begin again for 
14.7.1. 

15.7.6 Next you will need to optimize the ion lens over the full mass range. Go to File and clibk OT 
Open Workspace. Then Lens Optimization. Put the internal standard lime into thq'rnixed 
internal standard bottle. Click on Clear Calibration. Then get analyte list, click on '^fimize!^ 
The computer will automatically adjust the voltage to the ion lens finding the maximum val 
for each internal standard. When the optimization is done go to File and click on Save»,-,^; 

15.7.7 Once all of the optimization steps are complete you are ready to calibrate and run samples. 

The table below lists the element conditions in use at the time ofjhis writing. Please note ihat any or ^ 
of the conditions listed below may change for an element withoiTrprior warning if it li^ been established 
that the new conditions are at least equivalent to those in the table. ' 

a 

J V 

Approved By: 
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Int Analyte Mass Scan Mode MCA Dwell Time Integration Corrections 
Std [amu] Channels per AMU [ms] Time [ms] 
U 6.0151 Peak Hopping 1 100 1000 

Be 9.0122 .Peak Hopping 1 100 1000 
Sc 44.9559) g ; Peak Hopping 1 100 1000 

V 5b.944:t: :Peak Hopping 1 100 1000 CIO, Cr 
S ' :'Cx ^ 52.9407 J)fPeak Hopping 1 100 1000 

1 4Mn . 'i ih' 51.9405) #)Peak Hopping 1 100 1000 
. Co , 58.9332) )r iPeak Hopping 1 100 1000 

- l/' %?•. •^A:4Ni 59.9332 rtlPeak Hopping . 100 1000 
X~ ' -• ' }K::Ni--;1 cfe--: 60;931 H Peak Hopping 100 1000 

•"••^•+cu 62.929b f) Peak Hopping • Vl 100 1000 r> 
-

Cu 64.9278 •k Peak Hopping , : • A •" . 100 1000 r> 
- +Zn ' 65.926')) 7 Peak Hopping ) 1 y 100 1000 

Zn IvS/ 66.9271 I Peak Hopping ' 4 l" 100 1000 
< zn 67.9249 • Peak Hopping 1 100 1000 

As 74.9216 Peak Hopping > , 100 - 1000 ArCl, Se 
Se • • " 81.9767 Peak Hopping V' Uoo 1000 

88.9054 Peak Hopping ioo 1000 
Mo 97.9055 Peak Hopping 1 'IOO 1000 Ru 

: + Ag • 106.905 Peak Hopping 100 ) ) 1000 
Ag - ' 108.905 PeakiHopping 100 ; 1000 
+Cd • ;;; 110.904 PeakHqjping . , 100 .. ;))1000 Mo. Pd 
Cd 113.904' Peak Hopping 1 100 ' . 1000 Sn 

In 114.904 Peak Hopping 100 1000 Sn 
Sb 120.904 Peak Hopping 100 1000 
+Sb 122.904 Peak Hopping 100 • 1000. Te 
Ba 134.906 Peak Hopping 100 1000 
+Ba 136.905 t^Peak Hopping 100 -r 1000 

Tb 158.925 PeakHopping 100 1000 
T1 202.972 Peak Hopping 100 1000 
+T1 204.975 Peak Hopping 1 100 1000 
Pb 207.977 Peak Hopping 100 1000 Pb. Pb /V 

Bi 208.980 PeakHopping 100 1000. ):)•> \ 
* Br 208.980 Peak Hopping ) 0.1 ' : 1 • 
* CI 34.9689 Peak Hopping 1 "0.1 ' • .. 1 ...V''" a. 
* Ca 43.9555 Peak Hopping 0.1 )'1 .rfy' 
* Mg 23.985 Peak Hopping 0.1 n 1 ,j3f 
* Na 22.9898 Peak Hopping ),..0.1 
* Fe 56.9354 Peak Hopping 1 5 '•""1 ^ 
* K 38.9637 Peak Hopping 1 '"'O.l) 1 ^ 
* ArCl 76.9283 Peak Hopping 1 0.17.'... 
* Kr 82.9141 Peak Hopping 1 %f4., J ,7;/ ^ 

" . -.4-' * Ru 100.906 Peak Hopping 1 0.1 
%f4., J ,7;/ ^ 

" . -.4-' 

* Pd 105.903 Peak Hopping 1 0.1 -r ' 
* Mo® 107.901 Peak Hopping 1 0.1 f '''® 

if ^ 
* Sn 117.902 Peak Hopping 1 0.1 

'''® 
if ^ * Te 124.904 Peak Hopping 1 0.1 'Visl' "*^iK 

* Used for reference purposes only 
+ Recommended An^ytical Mass 
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15.8.1 The Table below lists the elemental equations being used at this time. Please note that any or 
all of these equations may change without prior warning if it has been established that the new 
equations are at least equivalent to those below: 

.A1 • (1.00)(^/C) 
t Sb (1.00)(123C) 

• # O; - ̂ : Sb ' (1.00)(121Q 
:,vvs .As (1.00)(75CH3.127)[(77CH0.815)(82C) 

^ ':Ba (l.QO)(l%) 
''Be - (LOOK^Qr' 

.J cCd . :(1.00)(111C)-(1.073)[(108C)-(0.712)(106C)] 

' ./> „.Cr-^ • "% (1.00)(52c)^r . 
V * Cr (LOOXQ-^ \ 

Co (1.06)(59c) 
Cu (l.OO)^Q 

15.9 Set up the analysis on paper using a sample identification weight sheet^D/WT sheet). This sheet has 
columns where the operator enters the sample description, corresponding autosampler position number, 
digestion dilution (if any), and any subsequent dilutions performed on the s^ple. This sheet must be 
filled out before continuing with the procedure as it is an integral part of the analysis. Please see the 
group leader or metals lab inanager if assistance is required in filling out this sheet. 

15.9.1 Enter the method by moving the arrow to File and clicking on it. Then click on open 
workspace you will have a number of choices, but only choose between 200.8 Trimatrix.wrk, 
and Trimatrix soil.wrk. , ^ 

15.9.2 Open a new data set. To do this move the arrow to the data set icon and click on it^^pTien 
move the arrow to file and click on it and choose new. You will need to enter a uni^e data^ 
filename. The current data file format is MDDAAAA-X, s" 
where: 
M = coded month 
DD = two digit date of the month 
AAAA = matrix that is running (i.e. soil, wtr, TCXP, WW) / 
X = Alpha representation of the number of runs that haye been done under that inatrix for thkt 

day (i.e. the first run would be'a', the 5th run would be'e"). \ 

15.9.3 Enter the sample list as identified on the ID/WT sheet. jPlease refer.do the^AN 6000 
software manual for data entry procedmes. When all the information is entered you will need 
to save the sample file. To do this go to file and click on save as;«<J^the same data file name 
here as you used for the data set. 

o 

Q 

O 
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15.10 Begin the analysis. 

15.10.1 Make sure that batch is highlighted . Highlight the samples that you want to run and click on 
the analyze batch icon. 

- 15.10.2 The computer ^1 ask you a series of yes and no questions. If you are starting a new run 
. answer yes to all of the questions. Then the computer will start the run. 

- : J 15.10.3 A measurement stanis box will be displayed on the screen at this time. It will tell you what the 
- instrument is doing. It will also give you three options to stop a run at any time click on canal. 

' ' To stop after the current sample icUdk on stop scanning after current sample, or to skip the 
sanipie click on skip scanning of cmrent sample. 

^ I 15.10.4 If you have stopped a run for any reason and want to continue the analysis from where you left 
offg6tql4.6.1. "sv' 

15.11 , ^^en the analysis is completed, the autosampler will return to posifton 0 and wait for operator mput. 

15.12 Turn the raw data, ID/WT sheet, and report to the pwson who is to review the data for repeats, dilutions, 
. etc. 

16.0 CALCULATIONS AND DATA HANDLING 

16.1 The concentration of each sample is read directly front the computer printout, Dilption factors should be 
taken into account in the ID weight file. " ~ 

16.1.1 Assuming that the instrument did not correct a concentration due to analyst error, the 
following calculation would be used: ; ' 

Cpinal = Cinstr * DFOigest * DFSubseq,, wherei : 

CRnai = final reported concentration of the analyte, . / I 
ISf Cinstr = concentration as read from the instrument dkaprintbuC;;; | -

DFoigest = digestion dilution factor ' t ~ , % . . i '• ^ 
DFsubseq = dilution due subsequent to the dije^bn dilutic^^ ^ fif 

16.2 
/ ij- 'ft-' 

All samples should be reported to the correct number of significant figyres. The significant figure 
tnmcation should not be performed until all data calculation haw liken placeljx S 

16.2.1 Solid samples must be reported in mg/kg. 
1.. 

^ 4 • 
16.2.1.1 For sample concentrations <100 ppm, report 2 significant figures. •• 
16.2.1.2 For sample concentrations > 100 ppm, report 3 significant figures. 

h 
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16.2.1.3 For QC always report one additional significant figure. 

16.2.2 Aqueous samples must be reported in ug/L. 

16.2.2.1 , For sample concentrations < 10 ppb, report 1 significant figure. 

-• •• 
' f 

• ••A 

16.2.2.2 For sample concentrations >10 ppb and < 1000 ppb, report 2 significant figures. 

16.2.2.3 For sample concentrations > 1000 ppb, report 3 significant figures. 

16.2.2.4 For QC always repeat one additional significant figure. 

16.2.3 Extracted samples for all metals must be reported in mg/L. 
• V. V"=r,-

16.2.3.1 For sample concentrations <0.01 ppm, report 1 significant figure. 

16.2.3.2 Fbr sample concentrations > 0.01 ppm and <1.00 ppm, report 2 significant 
figures. 

16.2.3.3 For sample concentrations > 1.00 ppm, report 3 significant figures. 

16.2.3.4 For QC always report one additional significant figure. 

o 

o 
17.0 DATA REPORTING AND DELIVERABLES 

17.1 See appendices F, H, I, and J for data reporting. 

18.0 QUALITY ASSURANCE 

18.1 All quality control data should be maintained and available for easy reference or inspection. 

' f ' 'fiS' 
18.2 Linear range studies must be performed every year or when there is a significant change in the instrumOTC'^ 

response. C,, 

18.2.1 To perform a linear range study, calibrate the instrument as it would be c^brated for an actual 
analysis. ' •sf._ 

18.2.2 Run standards at high concentrations and calculate the percent recov^ for eaWelement. A 
good place to start is 1 ppm. ^ 

18.2.3 If the percent recove^ is acceptable (90%-l 10%), run a standard at a h^er concentration. If 
the percent recovery is not acceptable, run a standard at a lower concentration. 

QAlV^nager/ 
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a 
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18.2.4 The last standard concentration that had a percent recovery within the acceptance window will 
be designated as the linear range for that element. 

if 

18.3 IDL^I^L studies must te performed on an annual basis. 
i'.'; . C" ' 

.".1 ^ 18.3.1 - Instrument Detection Limits (IDLs) in ug/L can be estimated by calculating the average of the 
I ' standard deviation of the three runs on three non-consecutive days from the analysis of a 
' • reagent blank solution with seven consecutive measurements per day. Each measurement must 
; V', be. performed as though it were a separate analytical sample (i.e., each measurement must be 
i. .V . followed by a rinse and/or any other procedure normally performed between the analysis of 

^parate samples). 

18.3.2 MDL, pirate ten vials of a low concentration standard, typically at a 
/X /.concentration at or near the detection limit. Calculate the standard deviation of a small 

Ijropulafion a^ multiply the result by the Student's T value for (n-1) degrees of freedom. If the 
"^concentration of Jtie standard ran is greater than ten times the calculated MDL, and the 

concentration of the standard ran is above the det&tion limit reported to clients, the MDL must 
be performed iat, lower concentration. If the standard concentration is less than ten times the 

j;/calculated MDL or if the stsmdard used for the andysis-was at ^r below the lowest reporting 
limit on LIMS, the MDL'acceptable. There is also a'^r^^heet located on the computer 
network that will perform this ctdculation for you. Please ^me metals lab manager if you 
need assistance in using this program. £, 

:>• 

18.4 

18.5 

18.6 

Dilute and reanalyze samples that are more concentrated than the established lin^ range. 

Include a minimum of one laboratory blank per sample batch to determine if contamination or any 
memory effects are occurring. This laboratory blank must, be carried through the s^ple preparation 
procedure. r" 

V-Xv"' 

Analyze one matrix spike (MS) and one matrix spike duplicate (MSD) at a frequency of at l^t|l - in 20 
(5%). MS and MSDs are aliquots of sample into which a known quantity of analyte ii pipetted in;f -The 
percent recovery of the analyte is calculated. This meases the; accuracy of the sample prepi^tion, 
method as well as the effect of the matrix on the analysis.Xrhe relatiye percent difference js^culate455«K 
from the MS and MSD concentrations. The MSD checks the precisaori'of the method.^l|rfie percent'^ 
recoveries should be between 70 percent and 130 percent of the spik^ value.> """ 

18.6.1 

18.6.2 

m 
Pretreated samples must be spiked at the time.of digesti6iV|before the ̂ ^g&tion has beg^. 
Please see the specific pretreatment procedure for a discission bh.^iking.proc^ures. 

• •• X V 
Samples that require dilutions that have an MS/MSD performed oh them mu|t also have an 
MS/MSD performed on an aliquot of dilution. r'> ^ 

% 
on the tray. 18.6.3 Samples not requiring pretreatment are spiked before they are physically l 

V 
18.6.3.1 See Appendix A for the method used to spike samples. 

-.1^)^ i Approved By: 
QA Meager 
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18.6.3.2 If the method in Appendix A is followed when spiking you should get 40 ug/L as 
a final concentration. 

18.6.4 ;. Calculate the percent recovery of the MS and MSD as follows, 

* 100' 
/ • •'Sw' I'SSpike Quantity 

v>ii where: 
%R = pCTcent recovery of the spto 
CspOce s concentration of the spiked sample 

\ , Cdrig = original concentration of the sample (the unspiked sample concentration) 
Spike Quantity = quantity of the dement spiked into the sample 

: 'i, 18.6.5 relative percent differenre^between theMS and MSD as follows: 

i/ 

%RPD = QMSD - CMS * IQO ,/ 
(CMSD + CN«)/2 '^"15 

i;V 
" ; %RPD = relative percent difference between theMS and MSD 

'. CMSD = concentration of the MSD as r^d from the raw'data printout 
CMS = concentration of the MS ̂  read from the raw data printout 

18.7 It is recommended that whenever a new or unusual sample matrix is mcounter^, a series of tests be 
performed prior to reporting concentration data for analyte elements. These tests, as outlined in 18.7.1 
through 18.7.3, will ensure the analyst that neither positive nor negative interferences are operating on 
any of the analytes to distort the accuracy of the reported values. i 

18.7.1 Serial dilution: If the analyte concentration is sufficiently high (minimally, a factor of 10 
above the instrument detection limit after dilution), an aiudysis of 5X dilution must agree 
within 10% of the original determination. If not, a chemical physical interference effect should 
be suspected. And standard addition must be performed. v" 

' ' a. 
18.7.2 Matrix spike addition: An analyte spike added to a portion of a prep^ed sample," or^ 

dilution, should be recovered within 75% to 125% of "the.known value.''"^ The spike adding 
should produce a minor level of 10 times and a maximum^of lOO/timK' the instrumei^ 
detection limit. If the spike is not recovered within the specific limit, niatrix effect should be 
suspected. The use of a standard-addition analysis pr'dc^ure can usually "compensate for this 

18.7.3 Standard addition: The standard-addition technique involvw iddingXtpwn amounts of 
standard to one or more aliquots of the process sample solutionr^%^ technique compensates 
for a sample constitute that enhances or depresses the analyte signm, thi^jiroducing a different 
slope fi-om that of the calibration standards. It will not correct addi^ve interferences which 

/ 

Approved By: ^ Approved By:_ 
Area Manager 

k^projec^so[^me'^^Teo^gI01I29.20 

a 

9 



TriMatrix 
Laboratories, Inc 

SOP Name: Inductively Coupled Plasma Mass Spectrometry Revision Number: 2.1 
USEPA Methods 6020/200.8 Date Revised: 11/23/98 

SOP Number: GR-01-129 page 27 of 30 Date Initiated: 12/4/97 

could a baseline shift. The simple version of this technique is the single addition method, in 
which identical aliquots of the sample solution, each of volume are taken. To the first 
(labeled A) is added a small volume Vg of a standard solution of concentration Cg. To the 
second (labeled B) is added the same volume Vg of the solvent. The analytical signals of A 

. . ' and B are measured and corrected for non-analyte signals. The unknown sample concentration 
' • * ' ' Cx is calculated:' 

.»• 
If 

• ^:(SA-S^ VX 

1-3^: Sg are the analytical signals (corrected for the blank) of solutions A and B, 
re^^tivel^ j^^g and Cg should be chc^n so that is roughly twice Sg on the average. It is 

I ; best^ Vg^s xiiade much less than V^fand thus Cg is must greater than C^, to avoid excess 
'^1 V r dilution of the sample matrix. If a separation or concentration step is used, the additions are 

^ I be^ made ̂ t and earned through the entme proc^ure. For the results of this technique to be 
- valid, the following limitations must be t^en intopohsideration; 

, •• •••'' "" I 
The analj^cal aqve must be linear. 

/ ' . 2. The chemictd form of the analyte added must respdhid the same way as the analyte in the 
'"f" sample.-to, ' '"t' . , 

3. The interference effect must be constant over the wqrldhg'rmge of concern. 
4, the signal must be corrected for any additive interference;:^' 

The intensity of each solution is determined and then plotted on the vertical axis of a graph, 
with the concentrations of known standards plotted on the horizontal axis. When the resulting 
line is extrapolated back to zero absorbance, the point Of interception of the abscissa is the 
concentration of the imknown. The abscissa oii the left of the ordinate is scaled the same as on 
the right side, but in the opposite direction from the ordinate. 

NOTE: A method of standard addition must be peifformed on any TCLP sample whose spil^'; 
recovery is not greater than 50%. • - - ^ 

18.8 Check the instrument standardization by analyzing appropriate quality control check standards asfbllows^ , 

NOTE: Steps 18.8.2 through 18.8.6 must be performed every tiitie the instrument is calibrate. 
s.. 

' --9 
18.8.1 Calibrate the instrument using a standard arid h blank. . M 

18.8.2 
•t;';. ^ f.-

r-->' V An ICS/ICV (Initial Calibration Standard/Initial C^ifration V^ficatidn) is plac^ after the 
calibration standards and blank. Percent recovery limits>are 96%,,to 110%J^f t&e original 
calibration standard concentration. If the percent recovery |or this stmtod is pot within the 
acceptance limits for an element that must be analyzed, fenhinate the^analysis^correct the 
problem, recalibrate, and restart the analysis. J , ' \ 

18.8.3 An ICB/CCB (Initial Calibration Blank/continuing Calibration Blankf^ is analyzed after the 
ICY. The results of this blank are to be within + the detection limit, the blank is not within 

llL 
QA Majfiager 
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18.8.4 

fc-

18.8.5 

18.8.6 

+ the detection limit for an element that must be analyzed, terminate the analysis, correct the 
problem, and restart the analysis from the beginning. 

The interference check solutions is analyzed at the beginning and end of each run and every 12 
hours of instrument operation. This standard is analyzed to demonstrate the magnitude of 
interferences and provide an adequate test of any corrections. Percent recovery limits are 80% 
to 120% of the actual concentration. If the percent recovery for this standard is not within 
accqitance limits. Stop the run remake the standard and reanalyze. If it is now within limits 
continue the analysis stop the run remake the standard and reanalyze. If it is now within limits 
continue the analysis. If the standard is still outside of the acceptance limits stop the run, 
correct the problem, and restart the analysis from the beginning. 

An LCS (Labwatory Check Staii^d), wWch must come from a different primary source than 
the calibration standards, is placed after the first GOV in each run. Percent recovery limits are 
80% to 120% of the cwicentration unle»_ control limits have been established. If the percent 
recovery for this standard is not twflim fthe^acceptance limits for an element that must be 
analyzed, terminate the analysis, ccm^t the problem, raalibrate, and restart the analysis from 
the teginning. See the following table for^a tabulation pf the LCS concentrations as of this 
writing. Dashes in the table indicate that the element to the left is not present in the solution. 

JLCSConcentration_WhenDilutedAcc|^^ 
ERA 9965 Element ~ SP1036(ug/L) SPl037(ufi/L) 

Aluminum 80 — 
Antimony , — SO 
Arsenic 80 ... 

Barium SO- — . 
Beryllium SO ... 
Cadmium SO — 
Chromium SO — 

Cobalt 80 — 

Copper "so ... 
Lead 80 — 

Manganese SO ... 
Molybdenum — 80 

Nickel 80 ... 
Selenium ^ j 

Silver 80-^^ 
Thallium 80 
Vanadium 80 • — 

Zinc 80 , ..-X, r 47.4 

Verify the calibration after every 10 samples. 

A CCV (Continuing Calibration Verification) is an 18.8.6.1 after every 10 samples, 
or sooner. Percent recovery limits are 90% to 1110% of^^e concentration. If the 
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percent recovery for this standard is not within the acceptance limits for an 
element that must be analyzed, terminate the analysis, correct the problem, 
recalibrate, and restart the analysis from the last good CCV or ICS/ICV. 

^ , 18.8.6.2 A CCB (Continuing Calibration Blank) is analyzed after the CCV. The results of 
, ̂ this blank are to be within + the detection limit. If the blank is not within + the 

, detection limit for an element that must be analyzed, terminate the analysis, 
correct the problem, recalibrate, and restart the analysis from the last good CCB 

- orlCB/CCB. , 

g 7 |At the Pf ®3^ch run, verify the ciffibration. 
• ••v 

recovery for this standard is not within the acceptance 
must be analyzed, teriiiinate" an^jsis, correct the problem, recalibrate, and 
rest^t the aniysis frorti the last go^ CCV or ICS/ICV. 

' 18.8.7.2 A CCB (Continuing Calibratiori Blank) is andyzed after the CCV. The results of 
' this bl^ are to be within + the detection limit. Il^e blank is not within + the 

• ;£ detection limit; for an element tliat must£te -aral^ terminate the analysis, 
correct the problem, recalibrate, and restart the^anilysis from the last good CCB 

.. orlCB/CCB. 

18.8.7.3 An interference check solution is anal;^ed k thie end of Ae run. This standard is 
analyzed to demonstrate Ae magnimde of interferences and to provide an 
adequate test of any collections. -Percent recovery limits^e 80%ib 120%. If the 
percent recovery is not within acceptance limits. Stop the run, remake the 
standard, and reanalyze. If it is now within limits contiiiue the analysis. If it is 
still outside of the acceptance limits, stop the run, correct Ae probl^, and restart. 
the analysis from the beginning. 5 

18.9 Internal standardization must be used infalf analysis jto correct for, instrument drift andjphysical,, 
interferences. A minimum of five internal standards are usi^ at all tm^. For any sample tftat is to bp 
run by method 200.8, the recovery requirement for each internal stanAurd is 60-125% of Ae true vdu^:;, 

. For any sample analyzed by method 6020, the recovery limits are 3pTl20%,^ ' 
'43^ jf,=j 

18.9.1 If the internal standard recovery is low, the sample must be'dilpted 1<5 and Reanalyzed. IfJAe 
internal standard recovery is still low, a furthef l;5 |lilution£is required. sp'This process is 
repeated until satisfactory recoveries are achieved. F> 

!%>. J#?' 

..... —Vf 

18.9.2 If the internal standard recovery is high, then the internal standard compound may naturally be 
present in the sample, and a different internal standard must Be used. F. •% 
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19.0 ANALYST CERTIFICATION/METHOD VALmATION 

19.1 Please see section 3.8.3 and 3.9.3.2 of the TriMatrix Quality Assurance Manual and Appendix E for 
analyst and method certification/validation protocols. 

f y - ^ • . • 

20.0 ||:F^NCES [ 

20.1 6000 Softwie Guide; Perkin Elmer Corporation; Manual 0993-8965, Release E, June 1995. 
V . . 

20.2 EL/i^ 6000 Hwdware Guide; Perkin ElmerXorporation; Manual 0993-8969, Release D; September 
1995. ;• ••• ••• • '-v:. 

21.0^ > ATTACHMENTS/APPENDICES 

21.0 See Attached 
" v- \ 

a 

\ 
. K 

Y"""" 

/ 
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o 

1.0 PMNCIPAL METHOD REFERENCE 

Protection Agency, Mercury in Solid or Semi-solid Waste (Manual 
Method 7471A, SW-846 Test Methods for Evaluating Solid 

^ Revision 1, September 1994 
• .... 

PARAMETOftUST 

.-.f 

%•? 

f 

#3.0 SCOPEIAND APPLICATION ^ 

Method 7471 is used for the determination of total mercury (inorganic and organic) in soil, 
dudge, oil, hazardous - waste. All samples analyzed by this method must undergo a 
diKolution p^edure tojdestroy any organic substances in the sample. 

4.0 SUMlviARY OF TEST METHOD 
'r .,-t- • - ' -r.T.-'.- -.••'-r:. . - . 

Prior to analysis, all samples, standards, and quality control samples must be prepared 
according to the procedure discussed in Section 12 of this method. This digestion 
procedure breaks down organo-mercuiy compounds into inorganic mercury. The 
inorganic mercury is then converted to the Hg+2 state for subsequent analysis. 

The prepared liquid sample with mer-cury in the divalent form (Hg"^^) enters the meror^ 
analysis system and is mixed with starinous sulfate to form elemental mercury vapor (H^ 
according to the following equation: 

Hg+2 + Sn+2 >HgO-HSn-^ 

The mixture flows into a liquid-gas separator where argon is inttoduced to carry fte 
mercury through a drying tube containing magnesium perchlorate. ,jThe dry mercury vapor 
then enters one path of a heated double-path optical cell which has been optimrzed for fast 
response time. A mercury source powered by a constant current power ^pp^*i^livers a 
stable source of emission at 253.7 nm. Absorbance by the'Tner^ry vapor is measured 
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using a ista^Jetector with a wide dynamic range. The resulting signal is referenced 
' "to the simultaneous absoihance of the pure carrier gas flowing through the second optical 
-^path tinder identical conditions. The absorbances of the standards are plotted against the 

, known ^concenfetioiis. Absorbance readings firom unknown samples are then read fiom 
- the standard dirVerand extrapolated to the concentration. The mercury vapor is then 

passed ttuough activated carbon prior to being vented up a hood to reduce the mercury 
emissions from this test 

5.0 INTERFEREKGES AND CORRECTiyE PROCEDURES 

5.1 > Soil Samples often coititain mercury atJow lSv^is. l|ie preparation area must be kept free 
' f'%of dust and dirt toxoid contaminatij^' s|f> 

V, ..;v: 'i'"' 

5.2 Cermin volatile org^^materials that>^bro at.^s w^elength (253.7 nm) may also 
cause interference. If %i interference is'^'suspected, a >prehmm^^ run without reagents 
should determine if this type of Interference is present 

5.3 The inorgariic%b uses% product c^dd Chrom-meig^e cdritains mercury at fairly 
high concentrations to clean BOD botfles.,^^ince this niethod Aises the same type of bottles 
as the BOD test, fiie analyst Sbpuld ensufg ffiat the bottlesmsed for this test are 'Metals' 
bottles and that they have not been washed with the reagent: All BOD bottles used for 
mercuiy have an 'M' etched on the side of the bottle. If the bottles have been contaminated 
with the reagent, all suspectedfbdttles must be thoroughly washed befb-re use.,: 

5.4 If a thennometer is broken anywhere iri the laboratory, the rhetals lab will be notified. jThe 
possibility exists that sample bottles rnay |^ome contaniinated,fTOm the mercury vapor 
from the broken thermometer. If contammaUon is suspected, the contents of the bottles, 
must be disposed of and the samples redigest^^ 0^ " - ~ -

5.5 Mercuiy may be lost from samples during drying if thq temperature of thejoven exceeds • 
60°C. All solid samples must be dried at 60°C and homogenized pr^r to digestion.> 

5.6 Mercury may be lost if the temperature of the water bath fise^to perform the "digestion 
goes above 95°C. All water baths used for digestion musL#baye theur, temperature 

_ 
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inorutoied with alcohol thermometer. The temperature of the water bath must be 

procedure may become contaminated over time. If contamination 
niust be discarded and fresh reagent made. 

^ to SAF^^RECAUnONS 
. 'r 'v 

6.1 The ahiflystmtjst ro withlp standard operating procedures for health and safety as 
^ ; outlih^'ih the "T^^atrix Lal^ratory Safety Manual". 

6.2 Concentrated acids are used in the preparation gf ̂ tandards and samples for analysis by 
cold vapor. Gloves and safety glasses must be woni /at all times when handling 
concentrated ^ids. Gloves rnust also be worn when handling digested samples. Please 
refer tb^ the MSDSs for infdmation on these or any "otter chemicals utilized in this 
procedure."' ' 

O 

6.3 Check the exhaust hood over the instniment to be sure it is operating correctly. If the 
ventilation system is not woiking properly, immediately contact the metals lab supervisor. 
Under no circumstances should the cold vapor unit be used if the exhaust hood is not 
woiking. V 

' ,•#' '"'d- • 
6.4 UV protective glasses must be worn at all times in the metals laboratory. Hie mercury 

lamp emits UV radiation. Avoid looking directly at the lamp without some type of strong 
UV protection. Failure to follow this policy may cause very serious and immetfiate 
damage to the retina of the eye. 

6.5 The cold vapor unit uses Argon (Ar) as the c^er gas for,the mercury vapor. Although 
Ar in and of itself is neither hazardous nor flammable, it ^y cause suffociation through-
oxygen deprivation. It is therefore imperative that ^ Sources of Ar be turned off with a* 
valve when not in use. Since Ar is colorless and odofless,'if you fed lightheaded,^ please 
evacuate the metals lab at once and notity the metals lab supervisor. Please rqfer to the 
MSDSs for information on this or any other chemicals utilizea in this procedure. ^ 

o 

5"' 

iSf 
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6.6 Mercury may exist in; inariy forms, and is toxic in a variety of ways. Mercury vapor is 
J; toxic if inhaled. Do not operate the instrument if it is not properly ventilated. Hg+2 is 

I - tOHC if ingested. Always wash hands after handling the mercury standard. 

6.7. Many'of the reageirts used in tWs procedure are toxic if ingested. Please refer to the 
: NC for information on the cherri^l^utilized in this procedure. 

6.8 No food 6r drink is aUowed in-tiw metals lab. Food or drink may become contaminated 
•"-.'.•"J '-1 

g, with add or metals and ma^^efefore be h^ardous. 

6.9 ^ Wash hands before jslarting work. .iGhemicds'maiy be present on the skin which may 
( . ' interfere with metals andysis. WaSh hands before leaving the metals lab. Chemicals and 

<acids may be on the |kin,whic|i,could eyentuaUy be inge^d or passed on to a third party 
through casu^contac^^,^! ''-A 

7.0 SAMPLE SIZE,% COLLECTION, PRESERVATION AND HANDLING 
PROCEDURES,, ... r#' • -

7.1 AH sample contairiers must % pre-wash^^ detergents, acids and A.STM Type n 
water. Plastic and glass containers are both suitable, although glass is preferable since 
mercur7 may be adsorbed by certain plastics. 

"i- • 'Ji-'s;-.. 
7.2 No preservation is required'for solid or, semi-solid samples. AH samples should be 

refrigerated untU there is time to dby fte sarnies and prep^ them for analyris. 

7.3 For soUds or semi-soUds, moisture must be driven off in a drying oven at a tempefatiire of 
60OC. -f 

t .'J 
7.4 AH samples must be subjected to a dissolution step prior to'dialysis. Fpr si^cific steps s^ " 

Section 10 of this method. ^ ' > 

8.0 APPARATUS/INSTRUMENTATION 

-.f 
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8.1 bottl^. The bottles must be in good condition and have a ground-glass 
are weak in any way, they will crack when subjected to the 

nhonprooeduie. 

_ ^ tory^malytic^ balance capable, of weighing 0.1 mg. 

8.3 Laboratory^bdance capable of weij^ng 0.1 g. 

1^^- 8.4 Pltwtic^ef^ boate. The^weigh boats used must be free of mercury. Usually, the weigh 
V- boats ife iised to wei^ the samples and^speiiw the sample into the BOD bottle. In the 

l^^-^case of oil samples jamd some was^|tfie wei^.Jtoat is actually placed in the BOD bottle 
./ with the sample to~ reduce jveighing enors. , ;; 

• iv-

'•. y 

/ 

o 

8.5 Eppendorf pipettors capable of delivering 50-1000 pi. 
•' • -.r -• 

i '*4'\ \v7V' 

8.6 Qass A volumetric flasks, various volumes. 

8.7 Qass A reusable pipettes, various volumes. 

8.8 Oxford pipettes capable of ispensing 5 to 10 mis of solutioa 

8.9 Hotplates capable of heating water to 95^0 and maintaining the temperature of the water -
at950C. ' ' ./• 

a 

8.10 Roasting pans with lids. The pans must be capable of holding water. The lids ^ould fit . 
securely over the pan, but should not be air-ti^L 

8.11 Magnetic stir plate and stirbar. 7 

8.12 Laboratory spatulas. The spatulas must be cleaned prior to use. 
..•y ' .-v 

8.13 Timer capable of counting down from 30 minutes. ts 

"T 

Approved By: TT 1-30-9 tc Approved By; 
QA/QC Supervisor ^ Area Supervisor 

10ProjedyMBSOP«07471.20 1/96 



TriMatrix 
Standard Operating Procedure 

Subject: Mercury Atomic Absorption 
For the Analysis of Solid or Semisolid Waste 
Automated Cold-Vapor Technique 

Procedure No: GR-01-109 
Revision No: 2.0 
Effective Date: 1/30/96 

USEPA Method 7471 Page 6 of 41 

/S> 

8.14 Gl^s,,alcohol thermometer. Mercury thermometers must never be used in this procedure. 
.' The thermometefmust be readable at 95°C. 

r -.^vr ' .1 ^ 

\ 1'" 

p.lSfe." PS200 automated mercury system. The instrument has an attached 
" • autosanipler that Is capable of aspi rating sample and reagents. A regulator is built into the 
^ deliver the Ar to'^tie'sample stream. The instrument is a double-beam 

instriralhtiap^ measuring thejlhahge in intensity of a mercury lamp at 253.7 nm. 
The;^^s^ to^^e the mercur^apor from the sample is used as the reference beam. 
To conipehsate for any aberratiptfe in the optical path, the instmment has an adjustment 
screw to tune the jath so tifa^fiiey react theiame to the emission of the mercury lamp. 

8.i6^' " Computer running Leeman PS 200^ppritrol softw^e. Aii IBM compatible 80386SX16 or 
' ; 1^ computer With at least 1 MB ilAM, a 40 MB hard fflsk, and a VGA color monitor is 

needed. The current software'used by the instrumentijs PS200 version 2.008. The 
'v., -'X X\ 4S>''X y X" Xf 

software version may be updated without notice if it performs'atTeast as well as the older 
version. ;Major updates to the' softw^ that require the andyst to deviate from the stated 
procedure will require an update to this SOP. - • 

8.17 Epson printer of"i^ivalenL' ^ specific printer used mhst respond to Epson printing 
codes. The printer must be attached to the computer using an appropriate Communication 
cable. Please refer to the Ifetrumerit"manual for further printer specificatidhs. 

9.0 

9.1 

9.3 

ROUTINE PREVENTIVE MAINTENANCE 

Check calibration on pipettors prior to use. Please refer to^thelEppendorf pipettor SOP for 
calibration procedures and corrective actions. " IK fix 

9.2 Verify calibration of the balance. Please Prefer to the|balance SOP#fbr calibration 6; 
procedures and corrective actions. ,y' h. 

"irff Jitii-... 

Inspect the Ar supply when the shift begins. If the liquid level of the Ar'falla Below the 
reorder raaik, notify the person responsible for ordering g^ses or the metals supervisor. 

3??- X 

m 
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9.4 *: • • 
PS: 

9.6 

.9.7 

Inspect the waste container on the floor under the instrument every shift. If the jug is ftiU 
JTproperiy qi^se of the hquid. 

;fappeai^Hciejplac^^ printer cartridge with the appropriate replacement 
'^Iifi^t; of the printer. If the print is hard to read or light in 
..J. 7 , - . ,.7. . . 

Check all.iubing for flattened areas,; leaks,, and clogs before use. If any problems are 
found, ch^gtthe tobing and note the change in the instrument maintenance logbook. 

Prior;to J|My^s,«riiise thei^ntiie system ,with l:3^iiCl for about Vi hour followed by 
ASTMTjJe II H2qfbr another!/^ ho|^^'^^ 

'gif'S./ 

9.8 The aperture mustlie checked before the anal;^is has begun.' See the analytical method for 
^discussion on how the apeidture is tested.:.,' r , 

9.9 The iiTStrument must be given the appropriate amount of timefro warm up before use. If 
the instrument has been shut down in 'Ovemite' mode, it is highly recommended that the 
'WARMSTRT macro be invoked to warm the instmment up., If the instniment has been 
shut down for an extended period of time, the 'COLDSTRT macro should be used. 

d 

9.9.1 

9.9.2 

The WARMSTRX macro asks a ^ries of questions to the user to ensure that 
eveiything is in pike and is in working order. The instrument then warns up for 
20 minutes to condition the tubiiig ^d stabilize the lamp. When answering the • 
questions, if the user enters k invallid response, the macro will not continue. .For 
example, one of the questions is Ts the lamp on? <Y/N>'. If the user enters 
anytfiing but' Y', the macro will not continue. When'themacro has completed the 
warm-up period, the message 'Sy^tern, Ready* is dispfaj/ed on the screerf. ..If the 
macro was called from another maCto^ such as the MERCURY macro,'then 

resiume at the ^ control is given back to the calling macro arid the calliijg mac 
step after the call to the macro. f ^4 . 

•'< ' f 
The COLDSTRT macro is similar to the WARMST^Tymacio^ut th&^arm-up 
period is much longer since it will be invoked only if Iheifftstrum^has been shut 
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clown for;.ian ,extended period of time. Again, the questions are programmed such 
^: that only certain responses will allow the macro to continue. The warm up time 

. for this macro is 2Vi hours. When the macro has completed the warm-up period, 
the message 'Operation Complete' is displayed on the screen. If the macro was 

... ^:^e3 Irom^pother macro, such as the MERCURY macro, then control is given 
:back .lo c macro and the calling macro will resume at the step after the 
call to the ntacro. 

10.0 CHEMICALS AND REAGENTS 

^"'iO.l Acids Uisfed m die'preparation of stan^aps'and for, sample processing must be reagent 
.;, -vgrade or better. Redistilled acids .mayfl^ used'if it lias been demonstrated that the acid is 
-'•Tree from contammatioa 

10.1.1 ' Conceritrated hydrochloric acid, trace metal grade: 
...X -'X:. x( X 'v- • 

10.1.2 Concentrated nitric acid, trace metal grade. .j; • , 

10.1.3 Concentrated sulfuric acid, trace metals grade. ^ . X ; 

10.2 ASTM Type n water .(ASTM D1193). Deionized water is fed into an all glass 
distillation unit. The resulting distillate is immediately placed into a plastic container. 
Impurities are measured by the Inprganici group at TriMatrix. This js the jphljXwiater Xy 
acceptable for use in the Metals lab for dilutioiw or standard preparation. , X 

10.3 Standard stock solutions are purchased primarily-from Inorganic Ventures/Xpl stock 0 
solutions are ICP grade single-element solutions at conc^tratioris of 1000 or 10000 ppm.^ Xl " 

\.fM "X. .V " ' ,:'X' 
/I "'X.. ..h M'f 

10.4 Argon gas supply: Welding grade or better. Curienlly, this is plumt«d fr^^ 
tank located outside of the building. Ar is used as the carrier gas for analysis!^, ?y: as 

... I 
10.5 Aqua Regia: Prepare immediately before use in a hood by c^fuUy addgig three^yolumes 

of concentrated HQ to one volume of concentrated HNO3T .f^is soMtipn should be 

— 
0 
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V-

a 
constantly stirred during use on low speed to reduce the amount of gas that the pipettor 

_ ^ picks Chlorine gas is constantly liberated ftom this solution. The 
under a hood If chlorine is detected outside of the hood, try to 

checking all sample bottles. 
j;, . ;_..V ^ S-'i-'.: 

/ l6.6.A^S^mric^^0.5N.3Rinse a cleared-,liter volumetric flask several times with ASTM Type 
500 ml ASt^Type U water in the flask. Carefully add 14 ml 

concehtra^jlsulfliric acid to the water?'|^Careftilly swirl the flask to mix the solutioa 
^, Dilufe to'^etm^ ASTM wi^r. Note: the addition of H2SO4 to water will 

cause a ransiBe^le amount of nek to be generated. Mix well. 

-10,7, Potassiuin Pefmianganate, 5% soIutioiyp7V):|-Jn a'plastic 3-liter container, place 150 g 
-j "'^.. KMn04 crystals. 3 L ASTM^^^ II wat^o^the container. Place a stirbar in the 

, solution and stir on a sti^ate until^^f the ciylMs have dssolved Since this solution is 
nearly a saturated^solutioi^ it may taJce seye^ hours to'p^are. To check if the crystals 
liaye dissolved a glasapi^ttel^ay be us^ to prob^e bp^^ container for excess 
crystals.' If any of the k)lution|s spilled, iinmqJiatelyJlean u^^ spill with water. If a 
brownish stain remains, it''may'y^be removed from suites with hydroxylamfaie - -
hydrochloride. If the solution touches exposed skin, the skin will turn brown. The brown 
discoloratioii is not harmful as lohg^jai/the excess permianganate is washed off. The stain 
will wear off over time. Potassium!' permanganate will collect mercury if left exposed to 
the atmosphere. The container must be covered when not in use and should be stored in a 
dark cabinet to reduce tire potentik for auto:patalytic reduction. 

10.8 Sodium Chloride Hydroxylarniiie Hydrochloride, 12% solution (W/V). In a plastic 3-liter 
container, place 360 g of sodium chloride kid 360 g of hydroxylamine hydrochlonde. Add 
3 L of ASTM Type II water and a s^^ar. Plare the container on a stirplate and stir uhfil 
all of the crystals have dissolved • 

''v .v:' 

10.9 Stannous Sulfate, 10% solution (W/V). kir^ a clem^SOO ml volumetric flask seyeral • ! 
times with ASTM Type n water. Place about 250 rnl 0.5 RH;^04 in the flask. Add 50 
g stannous sulfate and dilute the flask to volume with 0.5 N H2SO4. Mix jvelL When the ' 
crystals have gone into solution, filter through a 0!45.lun filter by using ai.yacuum 
apparatus and a side arm filtering flask. NOTE: This rnikture is a'^sperision ahh must 
be stirred continuously during use, even after filtration. > x V 

V. ® 
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11.0 STANDARDS 

#11.l All standards ̂  sinde-element standards. All standards are good for 1 day. 
I" fe; - .0 000 

n 111.2 ' Piep^adontrf the 10,000 ppb standard. 

11.2.1 Rinse a clean 100 ml volumetric flask with ASTM Type II water several times. 
• /"s'' 

11.2-2 iHace about 20 ml of ASl% Type^I water in the flask. 
•/|A. . •, vAP" K 

< 11.2.3 'Xdd O.^ ml concentiSted trace m^fsS^Htde to the flask and swirl. 
••'A 0 j0^' 

' 0 ' }x . y ' . A, 
' n Pipette 1 nil 1000 ppm stock|tandard;Soiution mfcolihe volumetric flask. 

11.2.5 ,i Dilute the flask'i^ ithe^ark and mix well. y „ ^ 
'y A .0 yty ,J00'' " 

11.2.6 Update the stock standard logbook. 

11.2.7 Transfer the standard number froiii the standard Ipg^bk tq.the volumetric flask. 

11.3 Preparation of the 1000 ppb standard. A Ay 

11.3.1 Rinse a clean 100 niiypiumetric flask with ASTM Type II water several times.; • • 

11.3.2 Place about 20 ml ofASTM Type II Water in the flask: A kvA 

11.3.3 Add 0.5 ml concentrated trace metal^ade HNP3 to tfie flask and swirl, f A 
' Tj A, 'A'- li' 

11.3.4 Pipette 10 ml 10,000 ppb stock stand^d solution prepared infltepyll.2 into theA 
volumetric flask. k k; 

A> ^ A > 
11.3.5 DUute the flask to the mark and mix well. % i.. • 

f' >• "« 1 'm 
11.3.6 Update the stock standard logbook. f ̂  

AA K 
-r 
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11.3.7 Transfer the st^dard number from the standard logbook to the volumetric flask. 

>14.4 109 ppb standard. 

'M : ^?^^.4ifeixise^clean 100 ml volumetric flask with ASTM Type 11 water several times. 

- - 11.4.2 ^ace about 20 ml of ASTM iW II water in the flask. 

11.4.3^^|Add concentra^djrace metal grade HNO3 to the flask and swirl. 

H ,, j.fc "iw , . , ., . . o. . 

0%, 

11.4.4^pette'^l ml ^0,000i^ppb stoc^,! 
volumetric flask. 

X' 
"X 

11.4.5 Dilute the flask to the mark and mix well. 

solution prepared in Step 11.2 into the 

11.4.6 ^Update the stock standwd logbook, 

11.4.7 Transfer the st^dard number firom the standard logbook to the volumetric flask. 

11.5 Preparation of working standards. - - \ 

Q 

11.5.1 Set aside 12 clean BOD bottles for the mercury working curve. 
X- . 

11.5.2 Label the BOD bottles as ifollows: 't-' ^ 

5.0 ppb 2 bottles 
2.0 ppb 2 bottles 
1.0 ppb 2 bottles 
0.5 ppb —2 bottles 
03^-ppb 2 bottles 
Blank 2 bottles fl. 

' . . i > 
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11,5.3 Pipet 5 100 pg/L Hg standard into each of the BOD bottles labeled 5.0 
J .ppb. Add 5 nil ASTM Type II water to give a final volume of 10 ml in each BOD 

4^- ' V/' ^ 
11.5.4, Pipef 2 ml of the 100 pg/L Hg standard into each of the BOD bottles labeled 2.0 

>;j£ppi itMS 8 ml ASTM Type'D water to give a final Type D water to give a final volume of 10 ml in each BOD 

-V Jfe., 
•fj •• .y- 'f 

11.5.i:&petl TO of the 100 Hg st^dard into each of the BOD bottles labeled I.O 
% IISipt)b> Add 9 ml ASTMType II wafer to give a final volume of 10 ml in each BOD 

J' >ir-
11.5.6 Using a c^ibrated Eppendoft pipett^|^et O.S^.pf the 100 pg/L Hg standard 
, si ' into each of ̂ e B6D bpttles labeleid u.S ppb;|i(dd 9.5 ml ASTM Type II water to 

-# give a final volume pf'lO ml in eacH BOD bottlcir? 
.•ci'-'s'®., V:-.. . ' ...y y '• -.jy 

-.y ••yy''. •v-'-y •" ..-'yy 
11.5.7 Using a calibrated Eppehdqtf pipette, pipet 0.1 ml of the 100 pg/L Hg standard 

into eachpf thefeOD bottles labeled 0.1 ppb. A^dd 9.9 ml ASpd Type II water to 
give a final volume of 10 ml in each BOD botfler x 

11.5.8 Add 10 ml ASTM.Type Ilyvater to each of the BODt bottles labeled Blank. 

11.5.9 All working standards piust be digestedwidiin 8 hours of preparation. : 

11.5.10 Q)mplete the standards log book. See Appendix^ J. | 

11.6 Preparation of the Laboratory Fortified Bl^ (LFB).iy 

i'" ,S 
11.6.1 Label 2 clean BOD bottles as LFB. .1 

v,-i 
%!.. -•#' .i:r 

11.6.2 Add 10 ml ASTM Type II to each of the botdeslabeled fipB. " 

11.6.3 Using a calibrated Eppendorf pipette, pipet 0.25 ml pf ihe lOOb pg/L Hg,standard 
into each of the BOD bottles labeled LFB. ^ 
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11.7 Preparation of the Laboratory Control Sample (LCS). 

m- -v, Pl.7.1 liCabel 2^eah BOD bottles as LCS. 
jf'- j Stf.;: • ? i. 

t Type II to each of the bottles labeled LCS. 

11.7.5 ^ " ' l nti of the 3 ppm^ concentrated LCS sample (SP1035) obtained from 
;^:^l^X%to'each of the bdWes ladled LCS. Note: a concentrated LCS from 
l^^^^ir^endor or of another concentration may be substituted for the above LCS, 

' ' ̂  i^'j^hg^-the LCS is''fe)m a different source than the primary standards and the 
f il^al concentr^ion Of the diluted LCS is around the midpoint of the calibration 

... -'P t'-. • J curve. ^ > 

12.0 ^SAMPLE PREPARATION , ; 

12.1 SoUd sarnple Prep^tion^ 
^ r > p\ r ciSs... 0. "St ^ • OY\ S ©V OLwi-oeiWl 

12.1.1 Atl^s^plec thuat be prLpaiuU In triplicate. .Matrix spikcc and matrix spike 
linrh'^afs nvTt b" prr"'*"^''T'" 

V - "-"J-'' •' ^ >%'i-
12.1.2 All soils, sludges, and sediments mu?t be dried and homogenized prior & digestion 

by this method. See Appendix M for- a discussion on drying and crushing soils. 

12.1.3 Wastes, liquid wastes, oils, solvents, TCLP oil phases, and qUier non^oil sample; 
types are analyzed as-is after homogemzation. W px \<ru3!o 

12.1.4 Generatea woridist for mercury digestion from LIMS. See Appendix F. " 
V.V.';-

12.1.5 Label Ij BOD bottles with the sainple niunber.^If the sample wUl have m^tr^ QC^|f-
performed on it, then labelSadditiorial BOD bottles, | as the s^ple SPK,^d | if 
as the sample MSD. Make sure that the, sample nuinber is located somewhere cri't 
SPK and MSD bottles. 

12.1.6 Weigh out the sample 

V}. 
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©-"l-S |»rVicrn.S 
12.1.6.1 For waste or sludge samples, weigh-0,100 g of sample in a plastic weigh 

,, ^ , . teat; Transfer the sample to the BOD bottle. If the sample has obviously 
MiSi i ^ adhered to the weigh boat, push the weigh boat into the bottle with the 
i -. sample. Label the bottle vidth the sample number and the dilution factor 

12.1.6.2 For soQ or soil-like sainples, weigh 8,200 g of sample in a plastic weigh 
; ̂ boat. Transfer the sample to the BOD bottle. If the sample has obviously 

adhered to the weigh boat, push the weigh boat into the bottle with the 
sample. Label the bottle'with the sample number and the dilution factor 

fc; 

,12.1.7 Repeat Step 12.1.6 for the remaining bottles for the sample. Discard the weigh 
> boat when the sample is finished. 

12.1.8 Repeat Steps 12.1.5 arid 12.1.6 for the remaining samples in the digestion batch. 

12.1.9 Addi^ml ASTM Type II water to each sample bottle-:; ' 

12.1.10 In a fiime hood, add 5 ml aqua regia to each bottle. 

12.1.11 Plunge the botUes into a water bath that is maintained at 95°C. Cook the samples 
for 2 minutes. The temperature of the water bath must be monitored using a 
thermometer. Note the temperature of the water bath in the mercury digestion 
logbook. ,2^ 

NOTE: If any of the bottles have been weakened, die bottoms may fall off^tfie 
bottle. If the bottle breaks, imrnediately prepare another bottle of the sample.-' 

12.1.12 Cool the samples on the counter until cool or warm to the touch. 

12.1.13 Add 50 ml ASTM Type 11 water to each bottle. Mix well by swirling the bottle ,' 
after the addition. ' H 

12.1.14 Add 15 ml of the 5% potassium permanganate Solution to each bottle.^. Mix well 
by swirling the bottle after the addition. \ ^ ^ 
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12.1.15 Plunge the bottles into a water bath that is maintained at 95°C. Cook the samples 
for 30 minutes. The temperature of the water bath must be monitored using a 
thennometer. Note the temperature of the water bath in the mercury digestion 
logbook 

NOTE: If any of the bottles have been weakened, the bottoms may fall off the 
bottle. If the bottle breaks, immediately prepare another bottle of the sample. 

12.1.16 Cool the samples on the counter until cool or warm to the touch, 

12.1.17 In a fume hood, add 6 ml of the 12% hydroxylamine hydrochloride solution to 
" each bottle. Mix weU by swirling the bottle after the addition. 

NOTE: The addition in 12.1.17 will generate large quantities of N2 gas. Since 
there is CI2 gas in the headspace of the bottle, the liberation of N2 will push the 
02 out of the bottle. Therefore, this addition must be done in a hood. For some 
samples, the effervescence may become quite vigorou^and the stopper may be 
blown off the BOD bottle. 

o 

12.1.18 While the samples are still in the fume hood, add Semi ASTM Type II water to 
each bottle.. Mix well by swirling the txrttle after the addition. 

12.1.19 Arrange the bottles on the counter so that the three bottles for each sample are 
next to each other. 

12.1.20PrintoutaLIMSpretreatmentbenchsheet. See Appendix F. 

12.1.21 Pretreat the samples on LIMS. See Appendix C. j 

12.1.22 Fill out the mercury digestion logbook. See Appendix D. . ^ ' 

12.2 Working standard Preparation i i 
if i 
^ . 'y • • 

12.2.1 Prepare the working standards as described in Section 11.5. ^ > 

... 
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12.2.2 Prepare an LCS for the analysis by pipetting an appropriate amount of a 
. ,. concentrated LCS solution into a BOD bottle so that the final concentration of the 

, LCS is about equal to the midpoint of the calibration curve. When calculating ttie 
amount of spike needed, use 100 ml for the final volume. 

12.2.3 In a^fuine hood, add 5 ml aqua negia to each bottle of standard and LCS. 

J. 12.2.4 Plunge the bottles into a water bath that is maintained at 95°C. Cook the 
) ; standards for 2 minutes. The temperature of the water bath must be monitored 

; usiiig a thermometer. Note the temperature of the water bath in the mercury 
- ^ digestion logbook. 

NOTE: If any of the bottles have been weakened, the bottoms may faU off the 
bottle. If the bottle breaks, immediately prepare another bottle of the standard or 

t LCS. 

12.2.5- Cool the standards and LCS on the counter until cool or.warm to the touch. 

12.2.6 Add 50 ml ASTM Type II water to each bottle. Mix well by swirling the bottle 
after the additioa 

12.2.7 Add 15 ml of the 5% potassium permanganate solution to each bottle, Mix well 
by swirling the bottle after the addition. ~ • 

12.2.8 Plunge the bottles into a water bath that is maintained at 95°C. Cook the 
standards and LCS for 30 minutes. The temperature of the water bath must be 
monitored using a thermometer. Note the temperature of the water bath in the 
mercury digestion logbook. 

NOTE: If any of the bottles have been weakened^the bottoms may off the Jfi 
bottle. If the bottle breaks, immediately prepare another twttle of the sample.; 

12.2.9 Cool the standards and LCS on the counter until cool or warm td the touch. . 0 

' ^ -if.. 
12.2.10 In a fume hood, add 6 ml of the 12% hydroxyl^ine hydrochloride 'solution to 

each bottle. Mix well by swirling the bottle after the addition. \ % 

--y. _ ^ % 
'•h' 
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•i. 

NOTE: -The addition in 12.2.9 will generate large quantities of N2 gas. Since 
itherc is a2 gas in the headspace of the bottle, the liberation of N2 vwll push the 

IK Q2! put of the bottle. Therefore, this addition must be done in a hood. For some 
•i ; |;sam^es, the effervescence may become quite vigorous and the stopper may be 

the BOD bottle. 

12.2.11 While the standards and LCS are still in the fume hood, add 50 ml ASTM Type n 
• to each bottle. Mix well by swirling the bottle after the additioa 

12.2.12 Fill out the mercuiy digestion logbook. See Appendix D. 

o 

13.0 CALIBRATION PROCEDURES (INSTRUMENTAL ANALYSIS) 

13.1 -Calibration of the instrument must be performed every 24 hours or for every batch of 
samples that were prepared in the same manner, whichever is more frequent. For example, 
if a soil calibration was performed at 8 AM and a water run is to be performed at 5 PM of 
the same day, a new calibration curve must be performed with standards prepared with the 
samples to be analyzed. 

13.2 Start the Lnstniment software as described in Section 14. Perform a COLDSTRT or a 
WARMSTRT, whichever is appropriate. 

13.3 Load the autosampler tray with the appropriate standards. See Table 1 for autosampler 
positions. Rack 0 is the rack that is furthest away from the front of the instrument See 
Diagram 1 for autosampler position designation. 

Table 1. Autosampler Positions for Standards 
Autosampler Position Standard Concentration (ppb) 

RackO, Position 1 (SI) 0 (Blank) Mi-
Rack 0, Position 2 (S2) 0.1 
Rack 0, Position 3 (S3) 0.5 
Rack 0, Position 4 (S4) 1.0 ^ 
Rack 0, Position 5 (S5) 2.0 
Rack 0, Position 6 (S6) 5.0 \ 
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Diagram 1. Map of PS-200 Autosampler Tray 
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13.4 There are cuirently three ways to calibrate the instrument. Although the three methods are© 
different in the keystrokes used, they are essentially performing the samie task. 

13.4.1 Method 1: Allow the MERCURY macro to run the standards unattended. This 
method will automatically initialize all parameters, run the st^dards, scheck the 
QC, run samples, and run periodic QC. 
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13.4.1.1 Start the MERCURY maciD. When the PS200 software is booted up, 
' i r the MERCURY macro is automatically invoked. If, for some reason the 

j , - macro is stopped, the macro can be restarted by pressing <F2> then 
4 .0 " " - typing in MERCURY and pressing <Entei>. 

^•;13.4.1.2 Follow the direction outlined in Section 14 until the software asks if 
iX . . V standards should be ran. Answer'Y'to this questioa 

f \ 

( 
13.4.1.3 The instmment will automatically run the standards and plot the 

1' ̂  > calibration curve when finished. Skip to Step 13.5. 

! ̂ . 13.4.2 Method 2: Use the RUI«^STDS macro to run the standards unattended. This 
. , ; method will run the standards unattended and then stop. The user will have to 

either invoke the MERCURY macro again to restart the analysis in unattended 
mode or else the nin will have to be perforated manually. 

13.4.2.1 Set up the instrument as described in Section 14. Perform a 
WARMSTRT or a COLDSTRT, if needed. 

13.4.2.2 Start the macro by pressing <F2>, then typing in RUNSTDS and 
pressing <Enter>. 

13.4.2.3 The instrument will automatically run the standards and plot fte 
calibration curve when fmished. Skip to Step 13.5. , , 

J : 
5 

13.4.3 Method 3: Run each standard individually. .This method needs constant operator 
attendance and should not be used if the entire curve is to be ran. The operator is ; 
responsible for checking all values before running the analysis if this method is r ; 
used 

13.4.3.1 Press <F6> (Standard). 

a 

13.4.3.2 The software will ask for the standard number to^run. En|er the standard 
number that should be analyzed. Do not enter the^suuidard concentration, 

•- •- ' 
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only the standard position. Refer to Diagram 1 for the standard 
autOsiampler positioa 

j: I 13,4;3.3 Repeat steps 13.4.3.1 and 13.4.3.2 for the lemaining standards that need 
to be ran. 

v... 

?: 13.4.3.4 When finished running the standards, go to the calibration page by 
: pressing <F1> (^ain Menu) then pressing <0 (Calibration) <L> (Line 

calibration). At thds point a plot of the calibration should be displayed. 

13.4.3.5 Press <A> to accept the calibratiori curve. 

13.5 The correlation coefficient 'r' must be equal to or greater than 0.995. If the 
.i correlation coefficient is not equal to or greater than 0.995, you may edit the 

: v calibration curve. ^ ^ 

13.5.1 Rerun a point in the calibration curve. 

13.5.1.1 Press <F6> (Standard). 

13.5.1.2 The software will ask for the standard number to run. Enter the 
standard number that should be analyzed. Do not enter the 
standard concentration, only the standard position. Refer to 
Diagram 1 for the standard autosampler position. 

13.5.1.3 Repeat steps 13.5.1.1 and 13.5.1.2 for the remaining s^dards 
that need to be ran. NOTE: The software will not automatically . ; 
re-calculate the correlation coefficient. ' The usermiust press'<A>::5 
to re-calculate the coefficient K „ 

' ''--X X" 

13.5.2 Delete a point in the curve that is not cptrcct. Since it is possible that 
there was a determinate error in the preparation of the standards, standard 
points may be dropped if they appear to significmtly deviate §om the 
curve. At least 3 standards, one of which is fheTdwest standard of the 
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curve, and the blank must remain in the curve for the calibration curve to 

be valid 

13.5.2.1 Use the arrow keys to highlight the point that is to be deleted 
- Vn firom the curve. 

• j3 5 2.2 Press <Enter> to delete the point from the calibration curve. 

f ^ 13.5.2.3 Press <A> to re-calculate the calibration curve and correlation 

. : ; coefficient 

13 5.3 Add a previously deleted point back to the curve. If a calibration point 
has been deleted by accident, or if it was deleted to check its affect on the 
remaining curve, the point may be added back without re-running the 
point. At least 3 standards, one of which is the lowest standard of the 
curve, and the blank must remain in the curve for the calibration curve to 

be valid. 

13.5.3.1 Use the arrow keys to highlight the point that is to be added back 
to the curve. 

13.5.3.2 Press <Enter> to add the point to the calibration curve. 

•7 .. 

13.5.3.3 Press <A> to re-calculate the calibration curve and correlation 

coefficient /Jjl' 
V r' 

13.6 If the MERCURY macro was used to produce the analytical curve, press <F2> 
when the curve is acceptable. The software will double check th^ the corr^tion 
coefficient is correct, then print the" ^alytical curve if the . correlation 
acceptable. Tbe macro will then automaticaUy start analyzing the qualrty control 
samples and samples. See Section 14 for a mote m depth;dipissron on 

performing the analysis. 
"It?-. •-

VI—^ 

1/96 

o 
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13.7 If the RUNSTDS macro was used to produce the analytical curve, press <F2> 
; :--rr ., -- when the curve is acceptable. The software will double check that the correlation 

i k coefficient: is correct, then print the analytical curve if the correlation is 
•" , ^ ' acceptable^ The macro will then end. At this point, the quality control samples 
r must" be Ji^yzed. If an unattended mode of operation is preferred, start the 
^ - MERCURY macro by pressing <F2> and then typing in MERCURY<Enter>. 
•" ' I Perfonriing'^the analysis manually is beyond the scope of this procedure. See 

f Section 14 for a more in depth discussion on performing the analysis. 

.'f\ 
13.8 If the curve was constructed by mmually running the standards, double check that 

s i. the curve is accepted the curve by pressing: <A>. Check to ensure that the 
correlation coefficient is still 6.995 of greater. If the correlation is not at least 
0.995, go back to step 13.5 and edit the calibration. If the correlation is okay, 
print the curve by pressing <F4> (Print Screen). At this point, the quality control 
samples must be^alyzed. If an unattended mode of operation is preferred, start 
the MERCURY macro by pressing <F2> and then typing in MERCURY<Entei>. 
Performing the analysis manually is beyond the scope of this procedure. See 
Section 14 for a more in-depth discussion on performing the analysis. 

14.0 ANALYTICAL PROCEDURE , . 

14.1 This procedure assumes that the user has been introduced to the software either by reading 
the software manual or by experienced metals personnel. Advanced topics, such as how to 
replace the mercury source lamp are beyond the scope of this method. In fliis case, (he 
user should reference the instrument manual. . i ^" 

14.2 Make sure that the argon supply is on. There is a valve behind the instrument that 
supplies the PS2(X) instrument Make sure that the valve is open. c x 

14.3 Turn the instrument on if it is not already on. The power button for the instrument is the . 
blue button on the front of the instrument. If the in^tru"^®i^f to tum oh, contact the 
metals lab supervisor. J; ^ 

lit'" 

" I--
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14.4 Turn the computer and printer on if they are not tumed on. If the computer fails to boot, 
— contact the metals lab supeivisor. 

14.5 ' TXim flie lamp on. The lamp power button is the green button on the front of the 
instrument Allow the lamp to waim up for at least '/i hour before testing the aperture. If 
the lamp does not seem to be woiidng, contact the metals lab supervisor. 

14.6 The computer will automatically start the'MERCURY macro. Stop the macro by pressing 
' <F10> (Stop). ^ 

'• i"'"-. • V-- ^ 
14.7 Place the stannous sulfate line (the line^coiniMcted to fte red/red tubing) and the sample line 

(the line connected to the black Viton tubing) in the wash vessel. Fill the wash vessel with 
. 10% HQ solution. 

14.8 Check the peristaltic tubing. If the tubing is blocked or badly worn, replace it with new 
tubing. ;' ' 

14.9 Qamp the tubing in place. Make sure that the peristaltic tubing is in a straight line over 
the pump rollers. Lift the red lever on the pump manifold to press the tubing against the 
rollers. 

14.10 Start the pump. From the Main Menu , go to the Instrument screen by pressing I. Press 
O to go to the Operation screen. Press R then O to start the pump. 

14.11 TXim on the Argon carrier gas. While in the Instrument Operation screen, press (J ^n 
O to turn on the carrier gas. ? ; 

14.12 Check the peristaltic tubing to ensure that the pump is drawing liquid. Lift the sample line 
out of the rinse solution to see if the pump will pull air. Chwk the stannous sulfate line the 
same way. Watch the drain line right after the Uquid/gas separator to see if bubbles are 
being drawn through the tubing. If none of the tubing is drawing/make sure that the pump 
is turning. If a single piece of tubing is not drawing, try to increase die tension to make the 
tubing draw by lifting the red lever on the pump manifold hi^er. If liquid is still riot being 
drawn, try changing the tubing (See Section 9.6). If the pump still does not draw, a clog 
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V.„ 

should be suspected. Please see the metals lab supervisor for help in finding and 
" it»rrecting the caiise of the clog. 

^ r ' 
,U4.13nFiIl-the drying tube with drying agent Currently, the metals lab is using Magnesium 
s, '' ' PercWorate (Arrfiydione) as the drying agent for mercury determinations. 

14.13.1 Place a small amount ofglass wool in one end ofthe drying tube. There should be 
just enough glass wool to keep the drying agent from falling out of the tube. Do 
not put too much glass \vool in the end of the tube as this may restrict gas flow 
through the drying tobe. • 

, Tf • ; 

,14.13.2 While wearing gloves, carefully fill the drying tube with fresh magnesium 
perchlorate. Fill the tube up to the neck of the tube., Gently tap the bottom of the 
tube on the counter to help the crystals settle into place. Do not over pack the tube 

V as this will restrict the gas flow through the tube. Fill the tube up again within % 
inch of the end of the tube. 

14.13.3 Place a small amount of glass wool in the end of the drying tube. There should be 
just enough glass wool to keep the drying agent from falling out of the tube. Do 
not put too much glass wool in the end of the tube as this may restrict gas flow 
through the drying tube. 

14,13.4 Check the 0-rings on the drying tube endcaps for wear. Replace these O-iings if 
there is obvious wear. 

14.13.5 Place the drying tube end caps on the end of the drying tube. Push the ends on 
until they stop. Tighten the nut ori the endcaps until ^ug. Do not over tij^ten the 
endcaps. 

14.13.6 Place the drying tube in its holder on the instrumenti - # 

14.14 If the lamp has been on for at least Vi hour, test the aperture. 

14.14.1 Start the APERTEST macro. 
'''fh 

.? 'Hi. 

'i/* i: 
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14.14.1.1 Press <F2> (Macro). 

yj [14.14.l2Type in APERTEST, then press <Enter>. 

i4ri4.2 The inacro will now start to display some numbers on the screen. These numbers 
- are the readings for the aperture and they represent the difference in Intensity 

/ between die sample beam of the instrument and the reference beam. 

y'-i. 

14.14.3 The aperture reading must be 0±100, preferably 0±20. If the reading is not within 
; specifications, adjust the aperture until the value is within range. Adjustment 
^ should be done as quickly as possible so that the temperature of the flow cell does 

not change significantly. 

14.14.3.1 Remove the front cover from the instmment to reveal the flow cell. 
Push the cover up and then pull forward to remove. 

14.14.3.2 Remove the Allen wrench from the front panel. The wrench is used to 
- turn the aperture screws. 

14.14.3.3 There are two screws on the flow cell at the right-hand end of the flow 
cell. Always adjust the screw that has been turned into the flow cell the 
furthest 

14.14.3.4 If the reading is negative, turn the screw clockwise until the reading is 
zero. . ' 
NOTE: In order to obtain an accurate reading, let go of the Allen ^nch 
while taking the reading. Any pressure applied to the flow ceU during the 
reading will change the reading. r ! 

' 4 

14.14.3.5 If the reading is positive, turn the screw counter-clockwise until the'; 
reading is zero. 

V _ _ 
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NOTE: In order to obtain an accurate reading, let go of the Allen wrench 
while taking the reading. Any pressure applied to the flow cell during the 
reading will change the reading. 

14.14.3.6 Repeat steps 14.14.3.4 and 14.14.3.5 until the aperture reading is within 
- ;therange 0±2a J 

14.14.3.7 Replace the AUen.wrench in the front cover of the instrumenL 

14.14.3.8 Replace the front cover on the instrumenL Make sure that the cover is 
seated firmly on the instrument ^d that the cover is flush with the 
instiument • V 

14.14.4 End the APERT^ST macro by pressing <:F8>. :: The macro will take one last 
• reading of the aperture and print that value out on the printer. 

14.15 Enter the sample identifications into the computer. 

14.15.1 Go to the main menu by pressing ̂ 1>. 

14.15.2 Select the Autosampler screen by press A. 

14.15.3 Enter the Rack entry screen by pressing R. 

14.15.4 At the bottom of the screen, there wUl be a prompt for the rack name. The rack 
name is a combination of the month, day. analysis number of the day, md rack 
number of the analysis in a specific order. Ttie format is: ::J 

MDDRA-N • ,,:i 

Where: 
M is the coded month 
DD is the two digit date of the month 
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R is the letter R. It stands for Rack. 
A is tte iiumeric representation of the number of separate analyses that have been 

K JI perform^ that day. An analysis is defined as a set of samples that are digested 
- together. For example, if a water digestion is analyzed first thing in the day, 

I ^ f . thien A would be 1. If a soil digestion is then analyzed during that day, A 
' ' would be 2. 

; N is the numeric representation of the number of separate racks that have been 
, performed for a given analysis for that day. For example, if a soil digestion 

- has 5 racks, the first rack would have an N value of 1, the second a value of 2, 
, > the diird a value of 3, and so on. 

Type in the rack name in the space provided and press <Enter>. If the rack name 
does not exist, the computer will ask if it should create a new rack name. Answer 
'V and press <Entei>, Place the rack name on the autosampler ID/WT sheet in 
the space provided. 

14.15.5 Press the <Insert> key once to begin editing the contents of the rack. 

14.15.6 The first column, labeled 'cup', contains the autosampler position number that 
corresponds to the ID/WT sheet used for setting up the autosampler tray. This 
field may not be edited. 

14.15.7 The second column, labeled 'Id', will contain the sample identification that is 
located on the ID/WT sheet The number or identification put in this colunm ^ 
be the LIMS sample number for the sample. « ' 

r 

14.15.8 The third column, called 'Extended Id', while not commonly used, may be used to 
further identify the sample. 

• -
14.15.9 The third and fourth columns on the computer screen will contain the sample 

digestion weight and volume for the sample. For example, if 0.1 g of sample was 
digested, then the dilution factor would be 0.1 in the weight column and ICQ in the 
volume column (O.lg was digested into 100 ml final solution). :If a subsequent 

1 . 
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dilution is, performed on the sample, then the final volume is multiplied by that 
dilution factor. For example, if in the above example, the final solution is then 
diluted lOX, then the final volume would be 1000. Please see the metals lab 
supervisor for further instruction on this topic. 

' 14.15.10 There are a total of 44 positions for each tray. To go down to the next page of 
" i?5autosamifler positions, press :<Page Down>. To go up to the previous page, press 

< .f 

14.1541 the ID/WT: sheet is completely entered into the computer for a rack, press 
'E'to exit 

„/14.15.12 Repeat steps 14.15.4 through 14.15.11 for the remaining racks. 

14.16 Start the MERCURY macro. 

14.16.1 Press <E2> (Macro). 

14.16.2 Type in MERCURY in the space provided, then press <Enter>. • 

14.17 At this point the MERCURY macro should start initializing the system.The macro will 
ask the user a series of questions to determine the state of the instrument. If the macro 
fails to start or if there are any problems from this point on, contact the metals lab 
supervisor. 

14.18 The computer will ask 'Would you like to do a warm start? <Y/N>'. The waniitStart 
macro is used to prepare the PS200 for operation from the short-term shut down. If the 
lamp has been shut off for more than 1 hour, and the instrument has been left on,ientef 
"Y". See Section 9.9 for a description of the WARMSTRT macro. 

14.19 The macro will then ask the user 'Would you like to test the aperture? ^Yy%>.'. If the 
aperture has already been tested, answer 'N', otherwise answer 'Y'. For a (i'scuslion on 
the APERTEST macro, see Section 14.4. :f'\ % 

It;-., , 

-
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14.20 A data file name must now be entered. The data file name must be unique, otherwise, the 
daia"^ be ^^nded to another data file. The data file name is a combination of the 

.Hi Jmonth, day of the month, and analysis number of the day. The format is: 

i':-

y 

i 

PMDDRA 

Where: . 
Mis the coded month 
DD is the two digit date of the month 
R is the letter R. It stands for Rack. 
A is the numeric representation of the number of separate analyses that have been 

performed that day. An analyses is defined as a set of samples that are digested 
together. For example, if a water digestion is analyzed first thing in the day, then A 

' would be 1. If a soil digestion is then analyzed during that day, A would be 2. 

Type in the data name in the space provided and press <Entei>> If the data name doesjiot 
exist, the computer will ask if it should create a new one. Answer 'V and press <Entei>. 
Place the data file name on the autosampler ID/WT sheet in the space provided. 

14.21 The instrument will now prompt for"the rack name and the autosampler positions that 
should be analyzed. 

14.21.1 At the prompt 'Enter rack name (ENTER for none)', place the name of the first 
rack to be analyzed. If there is no rack, press the <Entet> key to skip this entry. 

14.21.2 Type in the first autosampler position that is to be analyzed. Agaiii, press 
<£nter> if there are no samples in the first physical rack to analyze. ' i ? [ 

o t i. 

14.21.3 Type in the last autosampler position to be analyzed on the first rack. Pre«: 
<Enter> if there are no samples to analyze on the rack. ' 

T-'> ^ 

14.21.4 At the prompt 'Enter rack name (ENTER for none)', place the^name of the second 
rack to be analyzed. If there is no rack, press the <Enter> key to skip this entry. 
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14.21.5 Type in the first autosampler position that is to be analyzed. Again, press 
% ; f <Entei> if there are no samples in the second physical rack to analyze. 

14,21:6 Type in the last autosampler position to be analyzed on the second rack. Press 
<Enter> if there are no samples to analyze on the rack. 

•14.22 Wheii tiie.printer is done printing, the macro will take the user to the check sample screen. 
The user must verify that the valuei that the macro is putting in are okay. If the values 
entered for the BtK, the ICV/CCV, or the LCS are not correct, change them when 
prompted. If the values need to be updated in the macro, contact the metals lab supervisor. 

14.23 . The macro will now pause so that the user may f^ieck the values that have been entered 
V automatically by the macro. This pause also aUows the user to correct any mistakes that 

were made when entering data at the macro prompts. :This SOP will not attempt to 
describe aU of the information that may be edited. The user may refer to the instrument 
manual or may "contact the metals lab supervisor if there is something that must be 
changed before beginning the analysis. When all of the values are okay, press <F2> to 
resume the macro. 

14.24 As an added protection, the macro will ask 'Are you sure you want to start? <Y/N>'. 
Answer with the appropriate response. The macro will not continue until' Y' is entered. 

14.25 The computer will aisk 'Do standards need running? <Y/N>'. The instrument must be 
calibrated every 24 hours or every time that a new digestion batch is started. Answer the 
question appropriately. If the standards do need to be ran, see Section 13 for a detailed 
explanation of the calibration sequence.. 

14.26 When the standards are complete, the instmment.will automatically analyze the ICB,- ilhe " 
ICB should read back within ± 0.1 |ig/L. If at any point in the decision tree below the 1CB0 
iswithinthelimits, the macro will jump to step 14.27. ? ' <1/ 

14.26.1 If the ICB does not meet the criteria, the macro will ask the-user to place a new 
vial of the blank in autosampler position CI. Press any key to coRtinue. 
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J 
j'v, 

14.26.2 The instrument will then analyze the ICB again. If the ICB still does not meet the 
iii • criteria, tiien the macro will autozero the instrument and rerun the ICB. 

|l4.26.3 If the ICB does not nead back within limits, the macro will essentially jump back 
' to step 14.26.1. Please note that there is a possibility of an infinite loop occurring 

: i at this step. If the ICB refirses to work after 2 times through the decision tree, 
stop the macro and contact the metals lab supervisor for assistance. / »• 

f Cj' i When the ICB reads back within limits, the ICY will automatically be analyzed. The ICY 
is the midpoint calibration staridard analyzed as a sample with the concentration being read 
from the analytical curve. The percent recovery for the ICY must be within the control 

, limits of 90%-110% of the true value. If the ICY recovers within the control windows 
^ ^before the macro reslopes, then the macro will jump to Step 14.28. 

14.27.1 If the ICY fails to recover within the control limits, the macro will ask the analyst 
to place a new vial of the ICY in autosampler position C2.- When this is complete, 
press any key to continue the analysis. 

14.27.2 If the KTY fails again, the macro will try to reslope the calibration based on an 
analysis of the midpoint standard. If the reslope fails, then the macro will rerun 
the standards and start again at Step 14.26. 

14.27.3 If the reslope has a correlation coefficient greater than 0.995, then the macro will 
start again at Step 14.26. • \ 

14.28 The macro will now analyze an independent standard called the Laboratory Qmtrol 
Sample G-CS). The percent recovery must fall within the LIMS (Laboratory Information 
Management System) control limit for this type of QC. Please refer to the current LIMS 
control limits for the windows. . , 

Q 

14.28.1 If the LCS does not fall within established control limits, the macro will ask the 
user to place another vial of the LCS in autosampler position C3. Press <dEnten> 
to continue. / ^ 

v.. 
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14.28.2 If the LCS still does not meet the criteria, then the macro will ask the user to 
prepare aiiother LCS and to place the vial for the new LCS in autosampler 
position C3. Press any key to continue. 

if 
i-i l^;.;14.28^ If;?the LCS still does not work, the macro wUl essentially begin again at Step 

14.28.1. Please note that titere is a possibility of an infinite loop occurring at this 
step. If the LCS does not work after 2 times through the decision tree, stop the 

, macro and contact the metals lab supervisor for assistance. 

m 

|/\14.29 The autbs^jpler will now j^yze 22 sample vials. If there arc less than 22 vials left on 
-4^the tray, then the autosampler will only analyze those samples. If the user needs to pause 

^ ^ at any time during the analysis, press <:F8>. The autosampler will stop after the current 
-X sample and wait imtil the <F8> key is pressed again. If the user presses the <F10> key, 
- ^en the macro will Stop immediately. The only way to resume a stopped analysis is to go 

to Step 14.16 and restart the MERCURY macro. 

14.30 When the autosampler has completed the analysis of the samples, the instrument will 
automatically analyze the CCB. The CCB should read back within ± 0.1 |ig/L. If at any 
point in the decision tree below the CCB is within the limits, the macro will jump to step 
14.31. • r 

14.30.1 If the CCB does not meet the criteria, the macro will ask the user to place a new 
vial of the blank in autosampler position CI. Press any key to continue. ;,. . 

14.30.2 The instrument will then analyze the CCB again. If the CCB still does not tnM 
the criteria, then the macro will autozero the instrument and rerun the CCB.ff 

14.30.3 If the CCB does not read back within limits, the macro will esseritially jump back;- ? ' ' 
to step 14.30.1. Please note that there is a possibility of an infinite loop occurring^' 
at this step. If the ICB refuses to work after 2 times through the decision trw|' 
stop the macro and contact the metals lab supervisor for assistance.;. 

14.31 When the CCB reads back within limits, the CCV will autpihaticaliy^te analyzed. The 
CCV is the midpoint calibration standard analyzed as a sample iwith concentration 
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being read from the analytical cuive. The percent recovery for the CCV must be within 
the cohCrol limits of 80%-120% of the true value. If the CCV recover:? within the control 

I » r ^ ^windows before the macro reslopes, then the macro will jump to Step 14.32. 
i r • ' 

114.3hl If the CCV fails to recover within the control limits, the macro will ask the analyst 
to place a new vial of the CCV in autosampler position C2. When this is 

: complete, press any key to continue the analysis. 

14.31.2 If the CCV fails again, the macro will try to reslope the calibration based on an 
' p'-. analysis of the midpoint standard. If the reslope fails, then the macro will rerun 

V - ; .the standards, set the autosampler to rerun all samples since the last good ICV or 
CCV, and start again at Step 14.26. 

14.31.3 If the reslope has a correlation coefFrcient greater than 0.995, then the macro will 
set the autosampler to renin all samples since the last good ICV or CCV and start 
again at Step 14.26. - -

14.32 If the CCV recovers within control limits, then start again at Step 14.29 with the next set 
of samples to be analyzed. If there are no more samples to analyze, then go to Step 14.33. 

14.33 Check over the raw data to make sure that all of the samples are within the calibration 
range of the instrumenL If any samples are above the calibration range of the curve, mark 
the sample number and appropriate dilution factor on the ID/WT sheet to be analyzed with 
the other dilutions at the end of the run. Dilutions may be made on the sample only ifW 
diluent used has the correct amount of reagents in it. Do not use ASTM Type II water|fof 
dilutions. Make up a Blank solution of reagent water and reagents to use as the diluent 

15.0 FLOWCHART ^ 

Not Applicable 

16.0 CALCULATIONS/DATA HANDLING 
-4' 

'' -t 

4 
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16.1 The concentration of each sample is read directly from the computer printout. Dilution 
factors should be taken into account in the ID/WT file. 

' ' Assuming that the instrument did not correct a concentration due to analyst error. 

CFUBI Cinstr * DFoigest * DFsubseq „ WhCrC 

I ? i Cpinal is the final reported concentration of the analyte 
' I Cjnstr is concentration as read from the instrument data printout 

is the digestion dilution factor 
5|; - , i^^Subseq is any dilution done subsequent to the digestion dilution 

16.2 M jsampte^ should be reported to the correct number of significant figures. The 
si^ficant figure truncation should not be performed until all da^a calculation have taken 
place. 

16.2.1 Solid samples must be reported in mg/kg. 

16.2.1.1 For sample concentrations <100 mg/kg, report 2 significant figures. 

16.2.1.1 For sample concentrations >100 mg/kg, report 3 significant figures. 

16.2.1.1 FOr QC, always report one additional significant figure. |||;, 
Ji-i 

16.2.2 Aqueous samples must be reported in ug/L. 

16.2.2.1 For sample concentrations <1 ppb, report 1 significant figure. 

16.2.2.2 For sample concentrations >1 ppb and <100 ppb, report 2 significant" 
figures. ' * 

16.2.2.3 For sample concentrations ^100 ppb, report 3 si^ficant figures. • 
•CiL 
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16.2.2.4 For QC, always report one additional significant figure. 

16.2.3 ^Extracted samples for all metals must be reported in mg/L. 

16.2.3.1 For sample concentrations <0.001 mg/L, report 1 significant figure. 
m 

; 16.2.3.2 For sample concentrations ^.001 mg/L and <0.100 mg/L, report 2 
: ; V significant figures. 
,16.2.3.3 For sample concentrations ^.100 mg/L, report 3 significant figures. 

16.2.3.4 For QC, always report one additional significant figure. 

17.0 DATA REPORTING 

See appendices F, H, I, and J for data reporting.^ 

18.0 QUALITY ASSURANCE 

18.1 All quality control data should be maintained and available for easy reference or 
inspectioa 

18.2 A calibration curve must be prepared each day with a minimum of a reagent blank and 
three standards. The correlation coefficient must be > 0.995. If this fails the problem ' 
must be corrected. 

18.3 IDL and MDL studies must be performed on an annual basis; ' 

18.3.1 To calculate an IDL, analyze ten cups of Blank solution in series. ^Calculate die f 
standard deviation of a small population, and multiply this result by three. There . 
is also a spreadsheet located on the computer netwo± that will '^^rform this 
calculation for you. Please see the metals lab supervisor if you need assistance in 
using this program. ( '• . ^ - ® 

% 

On 
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18.3.2 To cdculate an MDL, analyze ten cups of a low concentration standard, typically 
• at a concentration at or near the detection limit Calculate the standard deviation 

M: of a small population and multiply the result by the Student's T value for (n-1) 
• degrees of fieedom. If the concentration of the standard ran is greater than ten 

times the calculated MDL, and the concentration of the standard ran is above the 
detettibti to reported to clients, the MDL must be performed at lower 

# > • concentration. If the standard coiacentration is less than ten times the calculated 
MDL or if the standard t^ed for the analysis was at or below the lowest reporting 

-

limit on LIMS, the MDL is acceptable. There is also a spreadsheet located on the 
computernetworic that will perfpim this calculation for you. Please see the metals 
lab supervisor if you need assistoce in using this program. 

18.4 Dilute and reanalyze all samples that have concentrations greater than the highest standard 
of the an^ytical curve.' i ^ 

18.5 Include a hiiriimum of one laboratory blank per sample digestion batch to determine if 
contamination or any memory effects are occurring. This laboratory blank must be carried 
through the sample preparation procedure. 

18.6 Analyze one spike and one matrix spike duplicate (MSD) at a frequency of at least 1 in 20. 
A spike and matrix spike duplicate are samples into which a calculated extra amount of 
metal is pipetted in. The spike measures the accuracy of the sample preparation iheftod 
and the MSD checks the precision of the method. !; 

18.7 Standard addition: The Method of Standard Additions (MSA) shall be used for lU EP 
extracts. MS As must also be performed on all TCLP extracts that have spike recoyeiiM 
less than 50%. The standard-addition technique involves adding known amounts of| 
standard to one or more aliquots of the process sample solution. ITus technique 
compensates for a sample constitute that enhances or depresses the analyte si^al, thus" 
producing a different slope from that of the calibration standards,^ It will mot correct 
additive interferences which cause a baseline shift. The simple versiofi of this technique is 
the single addition method, in which identical aliquots of the saniple solution, %ach of 
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volume Vx, arc taken. To the first fiabeled A) is added a small volume Vs of a standard 
r wlution of concentration Cs. To the second Gabeled B) is added the same volume Vs of 
=,tte solvent The analytical signals of A and B are measured and corrected for nonanalyte 

' '-f ^ signals. The unknown sample concentration Cx is calculated: 

Cx= 
SB*VS*CS 

(SA-SB)* VX 

where SA and SB are the analytical signals (corrected for the blank) of solutions A and B, 
respectively. Vs land Cs should be chosen so that SA is roughly twice SB on the average. 
It is best if Vs is made much less than Vx. and thus Cs is much greater than Cx, to avoid 
excess dilution of the sample matrix. If a separation or concentration step is used, the 
additions are best made first and carried through the entire procedure. For the results of 
this technique to be valid, the following limitations must be taken into consideration: 

1. The analytical curve must be linear and the correlation coeffiment must be > 
2. The chemical form of the analyte added must respond the same way as the analyte in 

the sample. 
3. The interference effect must be constant over the working range of concern. 
4. The signal must be corrected for any additive interference. 

The absorbance of each solution is detennined and then plotted on the vertical axis of a 
graph, with the concentratioits of known standards plotted on the horizontal axis. When : i 
the resulting line is extrapolated back to zero absorbance, the point of interception of^ flie 
abscissa is the concentration of the unknowa The abscissa on the left of the ordin^ is j 
scaled the same as on the right side, but in the opposite direction from the ordinate. An ; 
example of a plot so obtained is shown in Figure 1. , i | i i > 

> 

. .1 . 

vf 
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Figure 1 An Example of an MSA curve 

Cone, of 
Sample 

AddnO Adda 1 Addn 2 Adda 3 
No Addn Addn of 30% Addn of 100% Addn of 130% 

of Expected of Expected of Expected 
Amoiint Amount Amount 

18.8 Check the instmment standardization by analyzing appropriate quality control check 
standards as follows. 

NOTE: Steps 18.8.2 through 18.8.6 must be performed every time the instrument is 
calibrated. -

rr-'i''" 

18.8.1 Calibrate the instrument using at least three standards and a blank. 

18.8.2 An ICB (Initial Calibration Blank) is analyzed after the calibratiohf The results of 
this blank are to be within ± 0.1 |Xg/L. . l|, the blankJs not v^Wn ± 0.1 ng/L) 
correct the problem, and restart the analysis from the beiginning. •' 

18.8.3 An ICY (Initial Calibration Verification) is placed after the, ICB. .Percent 
recovery limits are 90% to 110% of the concentration. - If the perbent recovery for 
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this standard is not within the acceptance limits, correct the problem, recalibrate if 
necessary, and restart the analysis. 

Q 

: 18.8.4 An LCS (Laboratoiy Check Standard), which must come from a different primary 
" ' source than the calibration standards, is placed after the ICY in each run. Percent 

recovery limits are 80% to 120% of the concentration unless control limits have 
been established. If the percent recovery for this standard is not within the 
acceptance limits, correct the problem. If the instmment had to be recalibrated, 
restart the analysis from the beginning. 

18.8.5 Verify the calibration after every 10 samples. 

18.8.5.1 A CCV (Continuing Calibration Verification) is analyzed after every 10 
samples, or sooner. Percent recoveiy limits are 80% to 120% of the 
concentration. If the percent recovery for this standard is not within the 
acceptance limits, correct the problem. -When the problem has been 
corrected, analyze a CCV. If the CCV is within control limits, restart the 
analysis fiom the last good ICV or CCV. If the CCV is not within the 
control limits, repeat steps 18.8.1 through 18.8.4, and then reanalyze all 
samples since the last good ICV or CCV. 

18.8.5.2 A CCB (Continuing Calibration Blank) is analyzed after the CCV. The 
results of this blank are to be within ± 0.1 pg/L. If the blank is not within ' 
± 0.1 pg/L, correct the problem, and restart the analysis from the last 
good CCB or ICB. ' ̂  

18.8.6 At the end of each run, verify the calibration. < 

18.8.6.1 A CCV (Continuing Calibration Verification) is analyzed ^r every l6 / 
samples, or sooner. Percent recovery limits are 80% to 120% of die 
concentratioa If the percent recoveiy for this stahd^^ is not within die 
acceptance limits, correct the problem. When the'^probleift. hiw been 
corrected, analyze a CCV. If the CCV is within control limits, restart the 
analysis from the last good ICV or CCV. If the CCV is riot, within the 
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control limits, repeat steps 18.8.1 through 18.8.4, and then reanalyze all 
samples since the last good ICY or CCV. 

18.8.6.2 A CCB (Continuing Calibration Blank) is analyzed after the CCV. The 
• results of this blank are to be within ± 0.1 pg/L. If the blank is not within 

± 0.1 pg/L, correct the problem, and restart the analysis from the last 
good CCB or ICR. 

. 18.9 A new^alytical curve must be ran every 24 hours. 

' 18.10 If the ^ RSD of the replicates for a sample is greater than 20% and the concentration of 
• , the sample is greater than the reporting limit, reanalyze the sample once. If the % RSD is 

again greater than 20% on a sample, qualify the data with data Qualifier number 10. 

19.0 ANALYST CERTIFICAITON ? 

See Appendix E 
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Vapor Atomic Absorption Spectrometry Method 245.5, revision 2.3, EPA-60p/4-91/010, (K/ 
June 1991. ' • 'J-

20.3 U.S. Environmental Protection Agency. Mefcuty^(Automiated Cold.iVapm- Technique|| 
Method 245.2 1974, EPA-600/4-79-020, revised M^ch 1983^'^v ' 'I 

20.4 Gaskill, A., Compilation and Evaluation of RCRA Method,_Perfoimance Data, Work 
Assignment No. 2, EPA Contract No. 68-01-7075, September 1986. 

Approved By; (-3(3-^0? Approved By: ^ 
QA/QC Supervisor ^ Area Supervisor 

K:'>Pn>jeclNMESSOP\HG7471.20 1/96 



TriMatrix 
Standard Operating Procedure 

Subject; Mercury Atomic Absoiption Procedure No: GR-01-109 
For the Analysis of Solid or Semisolid Waste Revision No: 2.0 
Automated Cold-Vapor Technique Effective Date: 1/30/96 

USEPA Method 7471 Page 41 of 41 

20.5 Leeman Labs PS Series ICP/Eschelle Spectrometers Reference Manual Rev. 1.0, May 
- .1990. 

121.0 PAPPENDICES 
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See attached pages. 
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1.0 SCOPE AND APPLICATION 

1.1 

2.0 

2.1 

2.2 

Method 7470/245.1 is a combination of USEPA Methods 7470, 245.1. This method may be used for the 
: determinationjdf.tdttd niCTCu^ (inorganic and organic) in mobility-procedure extracts, aqueous wastes, 

ground waters, dnnking ^ surface waters, saline waters, domestic and industrial wastes. All 
samples an^yxea by must undergo a procedure to destroy any organic substances in the 
sample prior to iai^^s.¥,''^ 

PRINCIPAL METHOD REFERENCES , /" 

Test Methods fq^^ialitatmg Solid Waste^Physical/'Chemlcal Methods, SW-846,3'^'' Edition, Final Update 
, ni. Revision jiSeptemiter, 1994,'i^i3tod 7470/^ "Mercury in Liquid Waste (Manual Cold-Vapor 
, NTechnique)",'^||^l£ii^' _ 
.^ V- ^ --.f' 

3.0 

3.1 

3.2 

3.3 

Methods for the Determina'tion of Metals irf^iwirontrientqpSarnples, Supplement I, May 1994, Revision 
5.4, EMMC Version,''determination of Mercury^^m' Water^by;:^ Vapor Atomic Absorption 
Spectrometry", Method 245.1, ReviMonS.O, May, 19'^^ ' ''' 

V. . 
X./' SUMMARY'OF PROCEDURE ^ 

Prior to analysis, all samples, standards,'arid quali^ control samples must be prepared according to the 
procedure discussed in Secticm 12 of tois method.digestion procedure bre^ down organo-mercury 
compounds into inorganiq mercury, inorgani^; mercury is then^conveHed io the state for 
ciihcpniipnf nnalucic . .* • 

The prepared liquid sample with nierciury in the divalent fonnXHg'''^) enters the mercury analysis system 
and is mixed with stannous sulfate to fom elemental merciiry vajwr (Hg^ according to'the following 
equation; 

Hg+2 + Sn+2 > HgO + Sn+4 
& 
"•ft 

"7. 
The mixture flows into a liquid-gas separator where .argon is introduced to carry the mercury through a 
drying tube containing magnesium perchlorate. The dry mercury vapor then enters one path of a'heat^ 
double-path optical cell that has been optimized for fast reqxinse time^s^A mercury source powered by a 
constant current power supply delivers a stable source of ^i^ion at 253.7 run. Ab^bance by the 
mercury vapor is measured using a solid state detector with a wi^e dyi^ic r^ge. The raiting signal is 
referenced to the simultaneous absorbance of the pure carrier gas fl^v^g through the second optical path 
under identical conditions. The absorbances of the standards are plotted against tlie known\oncentration. 
Absorbance readings from unknown samples are then read from the s^dvd curve and extra^lated to 
the concentration. The mercury vapor is then captured on activated carbori^ap^the argon is vented up a 
hood to reduce the potential for contamination of other samples. ^ 

o 

3.4 This SOP describes the current procedure that is in use at TriMatrix. Since this method uses the Leeman 
AP200 and PS200 to analyze aqueous samples, the following modifications have been implemented. The 

QA Manager '' 
Approved By: Approved By:_ "7^^ 

Area Manager 
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amount of sample to be digested has been reduced from 100 mi to 8 ml due to sample vial size. All of the 
reagents in the method have been scaled back proportionally to the new sample volume of 8 ml. The new 
245.1 method does,npf Te^uire that the standards be digested, but method 7470 still requires that the 
stmdafds W igest^i:'Since TriMatrix still digests all standards and quality control checks, TriMatrix 

' ;r >will;,coritinue to use the control limits established in Method 7470 and the older 245.1 methods. The 
i ' digekion of smnples is accomplished in the Leeman AP200 digestion unit that adds all reagents, cooks the 

?- and nurees the samoles with arson. The analysis of samples utilizes the 
The PS200 is a flow-through system 

if Mi thnSriduces^ nv^^ ground slite, ih^ sweeps the vapor into a heated flow cell. 

.3.5 The typical reporting limit for this method is 0.2 dg/L. The instrument detection limit for this procedure 
is 0.174 

4.0^ i^RAMlfrfiii OR COMPOUND LIST 

/ 

' -iS'' ''X V 

4.1 Mercury 
•4^' % " •' ' ' • 

iv-^-

N.,. ''-S, -i' 

5.0 REFERENCED SOPs 

5.1 None referenced. -.••04' • 
040 

6.0 INTERFERENCES AND CORRECTIVE PROCEDURES 

- r-.-' 
6.1 Soil samples often contain mercury at low levels. Wheh soils are mixed and gromd, there exists the 

possibility that the liquid samples may become cbntaminated,' Therefore, the preparation area%r mercury 
must be kept free of dust and dirt to avoid'contamination. Sf; ' V 

Vx •••. •,^00 .0--
6.2 Certain volatile organic materials that absorb at this wavelength (253.7,^) may also pause interference. 

If an interference is suspected, a preliminary run without reageh^ -shojild determine if this type of 
interference is present. K ''"-^0 4. 

0 ; ^ 'H . ;• ; 
M'- '--0"-'0 

6.3 The headspace at the top of the vial must be purged with argon prior tp, analysis. This_,step will sweep any 
chlorine away from the sample to reduce the potential from ftecWorinllfeterfererice.' • 

^ \C 0 " 6.4 The non-metals lab uses a product called Chrome-merge that .^contains ̂  mercu^ at; fairly high 
concentrations to clean BOD bottles. Since some of the glassware usSd in this jprppedure is cleaned in the 
same area as the BOD bottles, care should be taken to minimize the potential of contamination from this 
source. If the glassware has become contaminated with the reagent,^I 'Mspected ^glassware must be 
thoroughly washed again prior to use. 04 

6.5 If a mercury thermometer is broken anywhere in the laboratory, the metals lab will'be notified. There 
always exists the possibility that sample vials may become contaminated from the mercury vapor from the 
broken thermometer. If contamination is suspected, the vials must be dumped and the samples redigested. 

Approved By: Approved By:_ 
QA Manager / Area Manager 
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6.6 Mercury may be lost if^e temperature of the water bath used to perform the digestion goes above 95°C. 
All,water baths-uSea for digestion must have their temperature monitored with an alcohol thermometer. 

^SlThef|mp^^d|)J bath must be recorded in the mercury digestion logbook. 

'" The reagents us^ in Uiis procedure may become contaminated over time. If contamination is suspected, 

Approved By: _Approved By; 
QA Manager " Area Manager 
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7.0 SAFETY PRECAUTIONS ^ ^ 
•] /• 

7.1 The analyst niiist^c^ply with all stan^d operating procedures for health and safety as outlined in the 
TriMatrix Ijibpnitory Safety Manual. '' 

-fy • i 
7.2 Concentrated acids are used in the preparatiirn'of st^dar^"and^samples for analysis by cold vapor. 

"Glows and safety glasses must be worn ar^ times whm handling^ifoncentrated acids. Gloves must also 
be worn when handling digest^^ sampl^. Pl^e refw^o the I^DS for information on these or any other 
chemicals'utilized in this procedure. -''V 

7.3 Qieck the ej^^st hood over the instninreiU to be surest js operatm^correctly. If the ventilation system is 
not working prbporly, immediately coht^t tlib metals lab supervisor.4^'i®'' *^0 circumstances should the 
cold vapor unit be u^ if the exhaust h(xxl is not working. . " >. '• •, ^ \ 

7.4 UV protective glasses must be; worn at,all times in the, metals labor^^. TTte. mo-cury lamp emits UV 
radiation. Avoid looking directly at the .lamp^withoiit some type of s&ong liy protecdpn. Failure to 
follow this policy may cause very serious ind immediate damage to the retina of the eye. 

7.5 The cold vapor unit and the mercury digestion units use gaseous'Ar. i Although Ar in and of itself is not 
hazardous or flammable, it may cause' si^^ation through oxygen deprivation. It is therefore imperative 
that all sources of Ar be turned off with a v^ve,when not in use."-Since Ar is colorless and odorless, if you 
feel lightheaded, please evacuate the metals lab it once and notify t^e metals lab supervisor. Please refer * 
to the MSDS for information on this or any other chemicals utilized in this procedure. . f 

•f) X 
7.6 Mercury exists in many forms, and is toxic in a variety qf ways. Mdroiry vapor is toxic if inhaleiS:^ffe hot' 

operate the instrument if it is not properly ventilated. Hg'''^ is toxic if ingested. Always wash hands after 
handling the mercury standard. • •/! / 'Y 

7.7 No food or drink is allowed in the metals lab. Food or drink m^b^ome comaminated with acid or 
metals and may therefore be hazardous. ^ 

7.8 Wash hands before starting work. Chemicals may be present on the skin thatfoay inteifCTe with metals 
analysis. Wash hands before leaving the metals lab. Chemicals and acids ma^i^b^on the skin that could 
eventually be ingested or passed on to a third party through casual contact. 

"*r 

8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND HANDLING PROCEDURES 
_l L a 



TriMatrix 
Laboratories, Inc. 

SOP Name: Mercury Atomic Absorption for the Analysis of Revision Number: 3.0 
Liquid Waste: Automated Cold-Vapor Technique Date Revised: 12/4/98 
Modified Methods 7470 and 245.1 

SOP Number; GR-01-123 page 5 of 32 Date Initiated: 5/6/93 

8.1 All sample containers must be pre-washed with detergents, acids and ASTM Type II water. Plastic and 
glass containers are both suitable, although glass is preferable since mercury may be adsorbed by certain 
plastics.-, ! , /.r, 

8.2 Aqueous s^ at the time of collection to pH <2 with HNO3. The suggested 
• maximum liol^g time for hqueous samples for mercury analysis is 28 days. 

8.3 Ail sariiples mid si^tods must be subjectai to the digestion that is detailed in Section 12. 

8.4 The minimum Sahii)l& size for this test is 25 ml. If quality control is to be performed on the sample, 75 
ml is the minini^rsample volume required. 

f. . . v,-. •' 'j 

9.0 ' INSTRUMENTATION, APPARATUS, AND MATERIALS 

.A, 
9.1 Laboratory analytical balance capable of weighing 0.1 mg.' 

9.2 Laboratory balance capable of weighing 0.1 g. : ' : -

9.3 Eppendorfpipettprscapablepfdeliveririg 50-100010.1. ^ 

9.4 Class A volumetric flasks, various: volumes.' ' ; 

9.5 Class A reusable pipettes, various volumes. > ; 

9.6 Oxford pipettes capable of 5 to 10 mi of solution. ' X-

9.7 Magnetic stir plate and stir bar. . 

9.8 Laboratory spatulas. The spatulas must be cleaned prior fp use. 

9.9 Glass alcohol thermometer. Mercury thermometers must never be used in this procedure. The 
thermometer must be able to reach 95°C. XX , ' s ,, 

9.10 - 15 ml sample vials, glass. The vials must be capable of fitting inihe AP200 autosampler rack. Currently, 
all of the glass vials are blown specifically for use with the AP2()p unit. If the vials are weak in any way, 
they will crack when subjected to the preparation procedure. Do not use vials that are cracked at the top 
since excess evaporation may occur during digestion. ,.d' ' 

9.11 Leeman Labs AP200 automated mercury preparation system. The'computer-controlled "instrument 
dispenses reagents to each mercury sample in accordance with methods 245.l'^d 7470. Ilie unit then 
heats the samples to 95"'C in a water bath for 2 hours. The samples are then cooled and the excess 
permanganate is reduced by the instrument. After the samples have been purged with'Ar gas, the samples 
are ready for analysis using the PS200. 

Approved By: ^ ^ ^ ^ Approved By: 
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9.12 Computer running Leeman AP 200 control software. An IBM compatible 80386SX16 or better computer 
with at least 1 MB RAM, a 40 MB hard disk, and a VGA color monitor is needed. The current software 
used by the instrument is AP200 version 2.043. The software version may be updated without notice if it 
performs at je^t.as we^ as ^e older version. Major updates to the software that require the analyst to 
deviate from' the'stat^ procedure will require an update to this SOP. 

9.13 Leeman Labs ;PS200 automated mercury system. The instrument has an attached autosampler that is 
capable of aspirating s^ple and reagents.^, A regulator is built into the instrument to deliver the Ar to the 
sample stream/The instrument is a double-beam instrument capable of measuring the change in intensity 
of a mercury I^p at 253.7 nm. The Ar us^ to purge the mercury vapor from the sample is used as the 
reference beam. Jo compensate for any aberrations in the optical path, the instrument has an adjustment 
screw to time the path'sb that they react the same to the emission of the mercury lamp. 

9.14 Computer running Leemah PS 200 control software, >An IBM compatible 803865X16 or better computer 
with at least 1 MB RAM, a 40 MB hard disk, and a VGA color monitor is needed. The current software 
used by the instnunent is PS200 version 2.008.^' ̂ e software version may be updated without notice if it 
performs at least as well .as the older version. Major updates to the software that require the analyst to 
deviate from the stated procedure \vill require an update to this SOP. 

9.15 Epson printCT or equivalent. The gjecific printer used must respond to Epson printing codes. The printer 
must be attach^ to the Computer using'an appropriate communication cable. Please refer to the 
Instrument manual fw further printer specifications. 

a 

10.0 ROUTINE PREVENTIVE MAINTENANCE 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

Check calibration on pipettors prior to use. Please refer to the Eppendorf pipettor SOP for calibration 
procediues and corrective actions. ' 

Verily calibration of the balance. Please refer to the balance SOP for calibration procedures and 
corrective actions. / 

Inspect the Ar supply when the shift begins. If the liquid level of the Af falls below the reorder mark, 
notify the person responsible for ordering gasses or the metals lab supervisor. 

Inspect the waste container on the floor by the instrument every shift. If the jug is full, properly dispose of 
the liquid. ^ ^\ '' Vx -

!• -4 

The reagent valves on the AP200 must be checked and replaced periodically. Inspect all of the reagent 
valves prior to use. If the valve appears to be leaking, replace the valve.^Please refer to the AP200 users 
manual for instnictions on changing the reagent valve. Note the^sjrej^lacement^in the instrument 
maintenance logbook. i) > 

Since the AP200 operates in a very corrosive atmosphere, the autosampler needs penddic maintenance. 

10.6.1 Prior to the start of each batch of samples, the following steps should be performed. 
/ / 

Approved By; : ^4- Approved By^ 
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10.6.1.1 Wet the rails with isopropyl alcohol. 

10.6.1.2 Move the tip assembly back and forth slowly along the rails to pick up the 

"• V V'f ^ 

i • i 10.6il;^j|i ftt '^ipe the rails dry with a clean soft cloth. 

10.6.1.4 - Place two drops of light machine oil on both rails. 

;Mdve the tip assembly back and forth slowly along the rails to pick up the oil. 

> 10.6. L6• Wipe the rails lightly to remoye any excess oil. 

'• 10.6.1 i7 Note (he maintenance ift^e instrument jtiaintenance logbook. 

10.6.2 If the autosampier has been expos^ to concentrated acid or if the autosampler jams diuing a 
" digestion batch, perforni the following steps.' ' 't'f 

"10,'6l2.1 ''Wet the^ rails and the entire tip assembly with water to dilute the acid and 
decontaminate all exposed surfaces. 

10.6.2.2 , Move the tip assembly back and forth slowly ^ong the rails to get water into the 
•^bearings ''l / •! 

10.6.2.3 Repeat Steps 9.6.2.1 through 9.6.2.2 until all Of the acid has been removed from 
the assenibly. l T' ' " 

10.6.2.4 Perform Steps 9.6.1.1 through 9.6.1.7 , ' 

10.7 Inspect the autosampler probe on the AP200 prior to each use. The probe should not be bent and should 
be able to enter each of the sample vials without obstruction. If the probe is bent, replace it with a new 
one. Note the change in the instrument maintenaiice logbook. ; 

10.8 Inspect the printing quality of the printer. If the print is tod to rehd,pr light in appearance, replace the; 
printer cartridge with the appropriate replacement. ' xj ^ "i; ,, / 

' -(f J-f "I 
10.9 Check all tubing on the PS200 for flattened areas, leaks, and clogs before use.-If any problems are found, 

change the tubing and note the change in the instrument maintenance,logbook.' ' 

10.10 Prior to analysis, rinse the entire PS200 system with 1:3 HCl for about 'A'hom follow^ by ASTM Type IT 
H2O for another Vi hour. ( 

"-.vQs s 

10.11 The aperture on the PS200 must be checked before the analysis has begun. See the analytical method for 
a discussion on how the aperture is tested. 

Approved By: _Approved By: ^ 
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10.12 The PS200 instrument must be given the appropriate amount of time to warm up before use. If the 
instrument has been shut down in 'Overnight' mode, it is highly recommended that the "WARMSTRT 
macro be invokerijo, warm the instrument up. If the instrument has been shut down for an extended 

. . period bf fift^.^eiCOLDS'T^T' macro should be used. 

10.12.1' ^ macro asks a series of questions to the user to ensure that everything is in 
" : N is'iri wcfrking order. The instrument then warms up for 20 minutes to condition the 

stabilize the lamp. While answering the questions, if the user enters an invalid 
' • ^ macro will not continue. For example, one of the questions is 'Is the lamp on? 

<Y/N>', If the user enters anything but-'Y', the macro will not continue. When the macro has 
completed the wurm-up period, the message 'System Ready' is displayed on the screen. If the 
ih^o.was call^ from another macro, ^ch as the MERCURY macro, then control is given 
back to the calling macro and the calling macro will resume at the step after the call to the 
macro. J "'"vK 

' 10.12.2 The COLDSTRT macro is similar to the WARMSTRT macro, but the warm-up period is much 
longer since it'will be^mvoked "only if the instrument^has been shut down for an extended 
period of time.^»Again, %e questions are programmed ^ch that only certain responses will 
allow the macro to continue. .The warm up time for this macro is 2Vi hours. When the macro 

"has completed me w^-up period the message 'OpCTation Complete' is displayed on the 
screen."^Uf the macro w^ called from another macro, such as the MERCURY macro, then 
control IS given back to the cidling macro and the calling maCro will resume at the step after, 
the call to the inacro. 

10.13 Replace the activated Charcot in the gas exhaust line annually. Note the change in the instrument 
maintenance logbook. . ' 

a 

11.0 CHEMICALS AND REAGENTS 

11.1 

11.2 

Acids used in the preparation of standards and for sample processing ihust be reagent grade or better. 
Redistilled acids may used if it has been demonstrated that the acid is free from contamination. 

11.1.1 Concentrated hydrochloric acid, trace mettd grade. 

11.1.2 Concentrated nitric acid, trace metal grade " ' 

11.1.3 Concentrated sulfimc acid, trace metals grade. / ,.J, 

ASTM Type II water (ASTM 01193). Deionized water is fed into an all glass distillation imit. The 
resulting distillate is immediately placed into a plastic container, frnpunties are measur^ by the 
Inorganic group at TriMatrix. This is the only water acceptable for use in Ae Metals lab for dilutions or 
standard preparation. -• V 

11.3 Standard stock solutions are purchased primarily from Inorganic Ventures. All stock solutions are ICP 
grade single-element solutions at concentrations of 1000 or 10000 ppm. 

/ 
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11.4 Argon gas supply: Welding grade or better. Currently, this is plumbed from a liquid Ar tank located 
outside of the building;-?Ar islused as the carrier gas for analysis. 

11.5 . Potassium Persulfke,-J 5% solution (WAO- In a plastic 3L-glass container, place 150 g K2S20g crystals. 
; Adid 3 L to the container. Place a stir bar in the solution and stir on a stir plate until 

! • aU of the CTj^ This solution will take several hours to prepare. Keep the container 
V ; d when not in jse^ to contamination of the reagent. This reagent will be made fresh weekly, or 

- soonenifapr^ipitateh^formed. ' • 

11.6 Potassium Permanganate, 5% solution (W/V). In a plastic 3-liter container, place 150 g KMn04 crystals. 
Add 3 L ASTM Type n water to the contaiiier. Place a stir bar in the solution and stir on a stir plate untU 

• „ all of the solution is nearly a saturated solution, this solution may take 
-> > several hoiirs to prepare. To check if the crystaly haye dissolved,^ a glass pipette may be used to probe the 

bottom of thel:ontainer for excess crystals. If any of the solution is spilled, immediately clean up the spill 
with^ water. If a brownish stain remains, >it may be ^emov^ , from surfaces with hydroxylamine 
hydrochloride. If the soiiition touches exposeii skin, the skin wiU^irn brown. The brown discoloration is 
not harmful as long as thC;e:tceSs permanganate, is washed ;bff.?&The stain will wear off over time. 
Potassiuin permanganate will collect mercury if left exposed to the'atmosphere. The container must be 
covered wheh'iiot in use -and should be stored in a dark cabinet . to reduce for auto-catalytic 
reduction, 

11.7 Sodium Chloride Hydroxylamine Hydrochloride, 12% solution (W/V). In a plastic 3-liter container, place 
360 g of sodium chloridennd 360 g of hydroxylamine hydrochloride. Add.3 L of ASTM Type 11 water 
and a stir bar. Place the container on a stir plate and stir until all of the crystals have dissolved. This 
reagent must be prepared fresh daily. i , ; 

11.8 Sulfuric Acid 0.5N. Rinse a clean 1 liter volumetric flask several times with ASTM Type II water. Place 
about 500 ml ASTM Type II water in the flask. Carefully add 14 ml concentrated sulfuric acid to the 
water. Carefully swirl the flask to mix the solution. Dilute to the mark with ASTM Type 11 water. Mix 
well. ,,:••• > {;•' • 'S 

11.9 Stannous Sulfate, 10% solution (W/V). Rinse a clean 500 ml yolumetnc flask several times with ASTM 
Type II water. Place about 250 ml 0.5 N H2SO4 m the flask. Add 50 g stannous sulfate and dilute the, 
flask to volume with 0.5 N H2SO4. Mix well. When the ^stals have gone into solution, filter through a 
0.45 |jm filter by using a vacuum apparatus and a side armjfiltering'fl^k. NOTE: This mixtme.is a 
suspension and must be stirred continuously during use, even after-^ltration,. - " ' { 

12.0 STANDARDS PREPARATION 4^ y 
V. 

12.1 All standards are single-element standards. All standards are good for 1 da^. ̂ "^ % 

12.2 Preparation of the 10,000 ppb standard. s# 

12.2.1 Rinse a clean 100 ml volumetric flask with ASTM Type 11 water several times. 

Approved By: ^ Approved By: 
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12.2.2 Place about 20 ml of ASTM Type n water in the flask. 

12.2.3 Add 0.5 hid concentrated trace metal grade HNO3 to the flask and swirl. 

12.2.4,1^ijPipetteJijml 3000 M stock standard solution into the volumetric flask. 

12.2.5 :i>^^^flute & to" the mark and mix. well. 
. 'p';''JSVr' g • 

12.2.6 Update the stock standard logbook. , 

12.2.7 the standard number from the standard logbook to the volumetric flask. 

•' f ., 
12.3 Preparation of the 

»' V * •' "• •» 1, 
• ' v-v 
12.3.1 Rinse a clean 100 ml volumetric flask with ASTMType II water several times. 

12.3.2 .Place about 20 ml of AST^ Type n water in the flaski • 

12.3.3 Add^.5 ml concentrated itface metal grade HNQ3 to the flask and swirl. 

12.3.4 Pipette 1 ml 10,006 ppb stock stsmdard solution prepared in Step 11.2 into the volumetric 
flask. ?, 

12.3.5 Dilute the flask to the mark and mix well. 

12.3.6 Update the stock stand^d logbook. 

12.3.7 Transfer the standard number firom the standard logbook to the volumetric flask. 

12.4 Preparation of working standards. , 

12.4.1 Six calibration standards are prepared for use in the initial calibration curve. The six 
standards include a blank, a low level standard nt the reporting limit (nominally 0.2 \ig/L). 3 
mid level standards, and a high standard near the upper linear range point (typically 5 pg/L). 
The standards are prepared as follows. Rinse six clean 1(X) ml volumetric flasks several times 
with ASTM Type II water. 

12.4.2 Label the flasks as follows: 

5 jrg/L Hg-100 ml volumetric flask 
2 jxg/L Hg-100 ml volumetric flask 
1 ng/L Hg-100 ml volumetric flask 
0.5 p.g/L Hg-100 ml volumetric flask 
0.2 ng/L Hg-100 ml volumetric flask 
Hg blank-100 ml volumetric flask 

-v; 

x 

r J, 
'•.y ' i-' V 

Approved By: Approved By; ^ 
QA Manager ' Area Manager 

a 
k:^rojecr«op\neVurTeniNgi01123.22 



TriMatrix 
Laboratories, Inc. 

SOP Name: Mercury Atomic Absorption for the Analysis of Revision Number: 3.0 
Liquid Waste: Automated Cold-Vapor Technique Date Revised: 12/4/98 
Modified Methods 7470 and 245.1 

SOP Number: GR-01-123 page 11 of 32 Date Initiated: 5/6/93 

12.4.3 Add approximately 20 ml ASTM Type II water to each flask. 

12.4.4 ' ' Add 0;5lril concentrated trace metal grade HNO3 to each flask and swirl. 

: 12.4.5 ; K iig/L Hg standard and transfer it to the 100 ml flask labeled 5 fxg/L Hg. 
Pilute to volume and mix. 

. ^ ' . • J' ̂  -J 
,12.4.6:^:^^^^ i 100 jig/L Hg started and transfer it to the 100 ml flask labeled 2 pg/L Hg. 

Dilute to volume and mix. 

12.4.7 limpet T iriDof the 100 pg/L H^ standard and transfer it to the 100 ml flask labeled 1 pg/L Hg. 
X Diluted illume and mix; t 

' '-'-if 

; 12.4.8 "^"Rpet 0.5 ml of th^lOO ^g/L Hg st^dm-d Srtri trahs^^^ it to the 100 ml flask labeled 0.5 pg/L 
' s \ Hg. Dilute to volume and mix^,.,;Sy/^ 

12.4.9 ,, .^Pipet 0.2 ml of the 5 pg/L Hg standard,arid hansfer it to the 100 ml flask labeled 0.2 pg/L Hg. 
• x"" Dilute to whime arid ihix.'£l 

"v. "i " ^ ..05^ ' x'.-, 

12.4.10 Dilute the flasiclabeled Hg blank to volume ahd mix well. . 
,,K %: r J' 

12.4.11 All working standards must be dig^ted within 8 hours of preparation. _ 

12.4.12 Complete the stahdmds log twk (see Appen^ , / 

\ 12.4.13 Transfer the information from the standard logbook to the standard flasks and the ID/Wt sheet 
used for the analysis. x ' .. " 

13.0 SAMPLE PREPARATION \x/'> ' ''•*""/ •' . > ' 
13.1 All samples, standards, and quality control check samples must be digested before analysis. 

13.2 Fill out the ID/WT sheet for the analysis. Each line on the ID/WT sheet represents a discreet autosamplcr 
position. If a sample needs a SPK and an MSD, then the sample will f^uire thr^ autosampler positions. 
If a dilution is to be performed on the sample, place the diiutiqp factor ih>the column provided. NOTE: 
Continuing calibration verifications and blanks do not need to'^fe, placed m between samples, the PS200 
will automatically go back to a special vial for these samples. ' 1/ ) 

13.3 Load the autosampler tray with the samples to be prepared. . 

13.3.1 The first rack, the standards rack, contains 14 autosampler positions.'-'Place sewn 30 ml vials 
in autosampler positions SI through S7. Autosampler positions SI through S6 are reserved for 
standard solutions. S7 will always contain an empty vial for the unit to rinse into. Place 24 ml 

; Approved BY; Approved By; 
QA Manager ' ^ Area Manager 

k ^p^ojec^sop^^le^cu rrenfgiO 1123.22 



TriMatlix 
Laboratories, Inc. 

SOP Name: Mercury Atomic Absorption for the Analysis of Revision Number: 3.0 
Liquid Waste: Automated Cold-Vapor Technique Date Revised; 12/4/98 
Modified Methods 7470 and 245.1 

SOP Number; GR-01-123 page 12 of 32 Date Initiated: 5/6/93 

of the standard solutions into the appropriate autosampler vials. Please refer to Table 1 for 
autosampler positions for the standards. 

13.3.2 Place three 30 ml vials in autosampler positions CI through C3. Place 24 ml of the quality 
V control solutions, into the appropriate autosampler vials. Please refer to Table 1 for 

autosampler positions for the quality control samples. 

- • ; Table 1. Autosampler Positions for Standards and QCs 

Autosampler Position 
Rack p. Position 1 (SI) 
Rack 0, Position 2 (82) 
Rack 0, Position 3 (S3) 
Rack Oj Position 4 (S4) , 

. Rack b, Position 5 (S5) >' 
^ck 0, Position 6 (S6) 

' :^ck 0, Position 8 (CI),,. 
Rack b. Position 9 (C2) 
Rack 0, Position 10 (C3) 
Rack 0, Position 11 (C4) 

Standard Concentration (ppb)/Name 
0 (Blank) 

0.2 
0.5 

oi-' 1.0 
• 2.0 

.5.0 
0 (Blank) 

2.0aCV/CCV) 
LCS , 

•LCS 

13.3.3 Load the^samples into the autosampler trays. Place a vial containing 8 ml of the appropriate 
sample into its assigned position. While lading the tray, frequently refer to the ID/WT sheet 
to ensure that the sample is going into the correct autosampler position. Please refer to Figure 
1 to determine how the autosampler rack is numbered. „ .: 

• /'> 
- f J 
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Figure 1. Autosampier Rack Setup for the AP200 and PS200 
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13.4 Add concentrated H2SO4 to all standards and samples. 

13.4.1 To all standards add 1.25 ml 

13.4.2 To all samples add 0.4 ml 

13.5 Add concentrated HNO3 to all standards and samples. 

13.5.1 To all standards add 0.625 ml 

13.5.2 To all samples add 0.2 ml 

'I/' 
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13.6 Add KMn04 to all standards and samples and wait at least 15 minutes before proceeding to 13.7. 

13.6.1 To dll standards add 7.5 ml 
.. .. ' • v. <•"' 

; 13.6.2 To all samples add 2.5 ml 

13.7 Add concentrated K2SO4 to all standards ^d samples. 

13.7.1 To ^1 st^to^ add 2 ml 
" • \ t. "'x'- •. - .-'•••• • 

13.7.2 To all samples add 0.66 ml ' , , 
• v; '..it'•' •; ' ' r 

• .x:x 
13.8 x- >^twaterin aroj^gpanto95°C.^ 

13.9 Insert the standard vials and sample vials into ne water bath and place tin foil around the sample racks to 
keep the heat in. "k X , V -

13.10 Once the water bath riches 95°C again, set and start a 2 hour timer. After 2 hours, remove the samples 
from the water bath and allow to cool. = j ; 

13.11 Once the standards arid, samples have cooled, add NH^OH'HCl. 

13.11.1 To all standards add 3.0 ml ., .1 , 

13.11.2 To all samples add 1.0 ml . -

13.12 Print and fill out a LIMS pretreatmriht benchsheet. See Appendix F. 

13.13 Pretreat the samples on LIMS. See Appendix C. 

13.14 Fill out the mercirry digestion logbook. See Appendix D. .. 

Q 

14.0 

14.1 

CALIBRATION PROCEDURES 

Calibration of the instrument must be performed every 24 It^is or for every batch of stmples that were 
prepared in the same manner, whichever is more frequent. '<^Fcff example, if a soil calibration was 
performed at 8 AM and a water run is to be performed at 5 PM of the kune day, a new calibration curve 
must be performed with standards prepared with the samples to be analyzed. A blank and five standards 
are run to comprise the initial calibration curve, as described in section Il.4.;-A minimum of a blank and 
three standards are required to be included in the initial calibration curve. 

14.2 Start the instrument software as described in Section 14. Perform a COLDSTCT or a WARMSTRT, 
whichever is needed. 
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14.3 Load the autosampler tray with the appropriate standards. See Table 2 for autosampler positions. Rack 0 
is the rack that is furthest away from the front of the instrument. See Figure 2 for autosampler position 
designation.-/; " " / 

'. 2. Autosampler Positions for Standards 

Autosampler'Position • , Standard Concentration (ppb) 
' RackO, PositicHi 1,(S1) 0 (Blank) 

• RackO, Position 2 (S2) 0.2 
Rack 0, Ptwitioh 3 ̂  0.5 

; Rack 0, J^sitiCBn 4 (^) i 1-0 
V/ Rack p, Po^&5 |S5) 2.0 

V \ 

Rack 0,P^itipri 6^6) ' ly T' 5.0 

^ 

v..- "Vv 

"H .,r": 
"Y •' 
;• V. • ' V 

y •• 
\ 

.,:YN 

'4 

N '=• 

3 
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Q 

Figure 2. Autosampler Position Designation 
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..... 
14.4 There are currently three ways to calibrate the instrument. Although, the three methods are different in 

the keystrokes used, they are essentially performing the same^t^k. *0 , V 
'SX, ' 

14.4.1 Method 1: Allow the MERCURY maao to run the standards un^tended. ..This meAod will 
automatically initialize all parameters, run the standards,>chkk the QC, run samples, and run 
periodic QC. ' ^0 

14.4.1.1 Start the MERCURY macro. When the PS2(X)s.spf^are is booted up, the 
MERCURY macro is automatically invoked. If, for -^mejreason the macro is 
stopped, the macro can be restarted by pressing <F2> thenj^ing in MERCURY 
and pressing <Enter>. 
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14.4.1.2 Follow the direction outlined in Section 14 until the software asks if standards 
question. 

^ run the standards and plot the calibration curve 

^should be ran. Answer 'Y' to this question. 

14.4.2, , Method 2: Use the RUNSTDS tnacro to run the standards unattended. This method will run 
the smdards unattended and then^top. The user will have to either invoke the MERCURY 
maicrp again to restart the analysilf m tmattended mode or else the nm will have to be 
petfprm^^&ually. V ' 

" ' instrument as described in Section 14. Perform a WARMSTRT or a 
i iy 

14.4.21 ,* Set up the instrumi 
: '.\^r COLDSTRfiiif needed. 

14.4.2.2 St^ the macro b)^ pressing <F2>, then type in RUNSTDS and press <Enter>. 
,,;v' 

'/I . . J0-0: 
14.4.2.3 TTip instri&ient will autom^ically run tlte stodards and plot the calibration curve 

wheri-finisiied.*;'Skip to Stepl hf ..K 

14.4.3 Meth^ 3: Run each st^dard individually.XThis method needs constant operator attendance 
and shduldnot fehsed if the entire ciirve is to be ran. The ppefator is responsible for checking 
all values before running the analysis if this method is used. • • 

14.4.3.1 Press <F6> (Standard). 
X.,. >• v.. • 

14.4.3.2 The softw^e will ask for the s^dafd ntunber to run. • Enter the standard number 
that should be analyzed. Do not enter the standard concentration, only the 
standard position, Refer to Figure 2 for the standard autosampler position. 

14.4.3.3 Repeat steps 13.4.3.1 and 13,4.3.2 for the remaining stand^ds that need to be 
ran. ' I-'''"-.v ''~'v' 

14.4.3.4 When finished nmning the standards, go to the calibration page by pressing <F1> 
(Main Menu) then pressing <C!> (Calibration) <I> (Line calibration). At this 
point a plot of the calibration'sf^oiild be displayed. .. 

14.4.3.5 Press <A> to accept the calibration curve. , , 

14.5 The correlation coefficient 'r' must be equal to or greater than 0.995.the co^elatioh'coefficient is not 
equal to or greater than 0.995, up to 2 of the standard results may be delet^ from the curve, excluding the 
blank and the low level standard run at the reporting limit. If the high level |mdard js one ofihe results 
deleted, the linear range of the curve has been decreased, and required sample) dilutions will be adjusted 
accordingly. If the deletion of standards results does not solve the problemT'^doirective'actions will be 
taken, including re-analysis of individual points, or the entire initial calibration burvetla. 

14.5.1 Rerunning a point in the calibration curve. 

. 
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14.6 

14.7 

14.5.2 

14.5.2.3 

14.5.2.4 

14.5.3 

Press <Enter> to delete the point from the calibration curve. 

Press <A> to re-calculate the calibration ciurve and correlation coefficient. 

Add a previously deleted point baqk to the curve. 

14.5.3.1 If a calibration point has been deleted by accident, or if it was deleted to check its 
affect on the remaining curve, the point may be added back without re-running 
the point. ; At least 3 standards and ^e blank must renuun in the curve for the 
calibration curve to be valid. 

14.5.3.2 

14.5.3.3 

14.5.3.4 

Use the arrow keys to highlight the point that is to be added back to the curve. 

Press <Enter> to add the point to the calibration curve. 

Press <A> to re-calculate the ci^ibration curve and correlation coefficient. 

Approved By: 

^ '' ' • ' 
If the MERCURY macro was used to produce the analytidal curve,'"'press <F2> when the curve is 
acceptable. The software will double check that the correiatioii^ cpefiBdeht is correct, then print the 
analytical curve. The macro will then automatically start andyzing the quality control samples and 
samples. See Section 14 for a more in depth discussion on performing the analysi$\ . 

If the RUNSTDS macro was used to produce the analytical curve, pr^;<i'2> when the curve is 
acceptable. The software will double check that the correlation coefBcieniirs-'Correcti then print the 
analytical curve. The macro will then end. At this point, the quality control samplw must be analyzed. If 
an unattended mode of operation is preferred, start the MERCURY macro by jessing <F2> and then 

Approved By.*_ 

o 
14.5.1.1 Press <F6> (Standard). 

14.5.1.2,, The software will ask for the standard number to run. Enter the standard number 
""T' ' ' : that should be analyzed. Do not enter the standard concentration, only the 

I <1 standard position. Refer to Figure 2 for the standard autosampler position. 

14.5.1.3 : Repeat steps 13.5.1.1 and 13.5.1.2 for the remaining standards that need to be 
? ! ? mnl NOTE: The/software will not automatically re-calculate the correlation 

coefficient. TheTiser must press <A> to re-calculate the coefficient. 

Deleting a point m the curve that is not correct. 

14.5.2.1 V Since it is possible that there was a determinate error in the preparation of the 
; ^ 2 X standards.' standard points niay be dropped if they appear to significantly deviate 

from the curve. At le^'3 st^dards and the blank must remain in the curve for 
the calibration curve to be valid. 

-K -'.v.-
14.5.2.2 Use'the arrow keys to highlight the poiiit that is to be deleted from the curve. 

a 
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typing in MERCURY<Enter>. Performing the analysis manually is beyond the scope of this procedure. 
See Section 14 for a more in depth discussion on performing the analysis. 

14.8 ; ; If the curyfe'waS manually running the standards, double check that the curve is accepted by 
I'j pS^ing that the correlation coefficient is still 0.995 or greater. If the correlation 
; to step 13.5 and edit the calibration. If the correlation is okay, print the 

curve ^y pr4|mg !^^V(^m Screen). At this point, the quality control samples must be analyzed. If an 
unattendeii^ is preferred;sstart, the MERCURY macro by pressing <F2> and then typing 

: i^;-in=MERCURY<Eiite^^ Performing the analgia^manually is beyond the scope of this procedure. See 
Section 14 forhmore m^^ discussion on perfdrinirig the analysis. 

15.0^ ANALYTJCALTO^EPURE ? 

15.1 \:^isj)rocedure assumes that me user has been infroducdd*tp the software either by reading the software 
ihahu^ or by experienced metals personnel. Advanced topics, such ^ how to replace the mercury source 
lamp are beyond the scop^of,tWsmethod. In this casef^e user^^biftd feferenc the instrument manual. 

15.2 Make sure that the argpp supply is prt?%There is a valve behind Ae instrument that supplies the PS200 
instrument. ''Make sure that the valve is open. -

.h pf ^ 
15.3 Turn on the instrument on if it is not already'6n>> The power buttpii for the instrument is the blue button 

on the fi-ont of the instn^ent. If the instrument'fails to turn om^cpntact the metals lab supervisor. 

15.4 Turn the computer and printer on if mey are riot turned on. If the computer fails to boot, contact the 
metals lab supervisor. f." ^ _ 

15.5 Turn the lamp on. The lamp power button is the green buttori pri the front of the instrument. Allow the 
lamp to warm up for at least 'A hour before testing the aperture. If the lamp does riot seem to be working, 
contact the metals lab supervisor. ' 

15.6 The computer will automatically start the MERCURY macro. . Stop the macro by pressing <F10> (Stop). 

15.7 Place the staimous sulfate line (the line connected to the red/red tubing) and the sample line (the line 
connected to the black Viton tubing) in the wash vessel.^Fill the wash Vessel with 10% HCl solutiori. 

• "fe.. 
Y |> ... •• 'V.; 

15.8 Check the peristaltic tubing. If the tubing is blocked or badly wqfm replace it wth new tubing. 

15.9 Clamp the tubing in place. Make sure that the peristaltic tubing is in a strmght line over the pump rollers. 
Lift the red lever on the pump manifold to press the tubing against the rolfes. 

''"X 
15.10 Start the pump. Go to the Instrument screen by pressing I. Press O to go to thUC^eratiomscreen. Press 

R O to start the pump. ^ X . 
.f-" 

15.11 Turn on the Argon carrier gas. While in the Instrument Operation screen, press G O to nun on the 
carrier gas. 
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15.12 

15.13 

Check the peristaltic tubing to ensure that the pump is drawing liquid. Lift the sample line out of the 
rinse solution to see if the pump will pull air. Check the stannous sulfate line the same way. Watch the 
drain line right aftw the ftquid/gas separator to see if bubbles are being drawn through the tubing. If none 
of^e tubing is ^a^\^g;make sure that the pump is turning. If a single piece of tubing is not drawing, 
try to increase tKe^hrioh to make the tubing draw by lifting the red lever on the pump manifold higher. 
If liquid is still not b^jg drawn, try changing the tubing (See Section MM). If the pump still does not 
draw, a clog 'shouldlie'suspwted. Please see the metals lab supervisor for help in finding and correcting 
the cause of die clOgT^ 

Fill the drying tulie with'drying agent.Currently, the metals lab is using Magnesium Perchlorate 
(Anhydrone) as th^di^g agent for merciuy detemiinations. 

' • Place a kaall amount of glass wool in one end of the chTing tube. There should be just enough 
i glass wool to keep the drj^g agent from fallmg ouipof the tube. Do not put too much glass 

wool in the end of the tube as this may restrict gas flow though the drying tube. 

15.13.1 

15.13.2 >While wearing gloves, carefully fill the drying tube with^jfr^h magnesium perchlorate. Fill the 
tube up to the neck of the tiite. Gently tap the bottom of the tube on the counter to help the 

^ crystals settle: into place. 't)o ,not over pack thq tube as this ^ restrict the gas flow through 
the tubO. Fill the mbe up again within V* inch of the end of the, tube. 

15.13.3 Place a small amount of glass'wool in the end of the drying tuhe. There should be just enough 
glass wool, to keep the (frying agent from falling out of die tube. Do not put too much glass 
wool in the end of the tube as this may restrict gas flow through the drying tube. 

15.13.4 Check the 0-rings on the drying tube endcaps for wear.' .Replace these 6-rings if there is 
obvious wear. - ' 

15.13.5 Place the drying tube end caps on the end of the drying tube. Push the ends on until they stop. 
Tighten the nut on the endcaps until snug. Do not over tighten the endcaps. 

15.13.6 Place the drying tube in its holder on the instrument. % , 

15.14 If the lamp has been on for at least '/i hour, test the aperture. * % =-

15.14.1 Start the APERTEST macro. 

15.14.1.1 Press <F2> (Macro). 

15.14.1.2 Type in APERTEST, then press <Enter>. 

• 
15.14.2 The macro will now start to display some numbers on the scrwn; ^These ntmbers are the 

readings for the apermre and they represent the difference in mtehaty betw^n the sample 
beam of the instrument and the reference beam. * 

a 
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15.14.3 The aperture reading must be 0±100. preferably 0±20. If the reading is not within 
specifications, adjust the aperture until the value is within range. Adjustment should be done 
as quickly as pb^file so that the temperature of the flow cell does not change significantly. 

15.14,3.1 " Tlemdve the front cover fi:om the instrument to reveal the flow cell. Push the 
'^ \cover up and then pull forward to remove. 

r' ^ ^^ j 
V15.14.3.2 ,.L Remove the Allen_^ench fi-om the front panel. The wrench is used to turn the 

aperture screws. 'f - . 
15.T4.3.3; .. TTiere are two screws pn the flow cell at the right-hand end of the flow cell. 

V, - -Always adjust the screw that has been turned into the flow cell the furthest. 
"At't?','f 

fte reading is negative, tui^the screw clcKkwise until the reading is zero. 
i^'NOTE: In order to obtain an^^ccurate reading, let go of the Allen wrench while 

taking^the rea^g. Any pressure appiied to the flow cell during the reading will 
;; ^ change the reading.^JlJ'''' . ' 

,d5.14.3.5 If mq'j^S^^g Is positive, turn 'the screw couhter-cltxkwise until the reading is 

^3 

' '-'f 
'i--.. f 

NOTE; In order to obtain an accurate reading, let go of the Allen wrench while 
J takmg the readm^r'"'Any pressure applied to the flow cell during the reading will 

Exchange the reading. ;/ -
-v' 

15.14.3.6 ^Repeat steps^l4.14.3.4 and 14.14.3.5 until fte aperture reading is within the 
range 6±20. ''J';; • 

•» / .k • .••• •' 
15.14.3.7 Replace the Allen wrench in the front cover of the instrument. v 

15.14.3.8 Replace the front cpver on the instnment. Make sure that the cover is-seated 
firmly on the insthijnent and that the cover is flush with the instnmient. 

15.14.4 End the APERTEST macro by pressing <F8>. The macro will take one last reading of the 
aperture and print that value out on the printer. % "Ss; 

15.15 Enter the sample identifications into the computer. ? ^ 

15.15.1 Go to the main menu by pressing <F1>. .c-"-,, •U\ • • ::'.f 

15.15.2 Select the Autosampler screen by press A. 

15.15.3 Enter the Rack entry screen by pressing R. 

yy 

15.15.4 At the bottom of the screen, there will be a prompt for the rack nanie.^'nie rack name is a 
combination of the month, day, analysis niunber of the day, and rack number of the analysis in 
a specific order. The format is: 

Approved By: Approved By:_ 
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MDDRA-N 

Where; 

M is the coded month 

-t •- DD is the two digit date of the month 
i'i •/. • : • 

R is the letter R 

A is the numeric representation of the number of separate analyses that have been performed 
that day. An analysis is defined as a set of samples that are digested together. For example, if 
a water digestion is analyzed first thing in the day, then A would be 1. If a soil digestion is 
then analyzed during tliat day,'A would be 2. 

. ./J --A 

N is the numeric representation of the number of separate racks that have been performed for a 
given analysis for that day. For exianiple, if a soil digestion has 5 racks, the first rack would 
have an N value of 1, the second a value of 2, the third a value of 3, and so on. 

For example, for the first rack of the first run analyzed on October 6, the rack name would be 
'•"C06R1-1. ft -

Type in the rack name in the space provided and press <Enter>. .If the rack name does not 
exist, the computer will ask if it should create a new rack name. Answer 'Y' and press 
<Enter>. Place the rack name on the autosampler ID/WT sheet in the space provided. 

15.15.5 Press the <lnsert> key once to begin editing the contents of the rack. 

15.15.6 The first column, labeled 'cup', contains the autosampler position number that corresponds to 
the IDAVT sheet used for setting up the autosampler tray. This field may not be edited. . 

15.15.7 The second column, labeled 'Id', ynll contain the sample identification that is located on the 
ID/WT sheet. The number or identification put in this column will be the LIMS s^ple 
number for the sample. ' 

15.15.8 The third column, called 'Extended Id', while not commonly used, may be used to. further 
identify the sample. ^ 

15.15.9 The third and fourth columns on the computer screen Wl contain the sample,digestion weight 
and volume for the sample. For example, if 0.1 g of sample was digest^, then the dilution 
factor would be 0.1 in the weight column and 100 in the volume column (O.lg ^as digested 
into 100 ml final solution). If a subsequent dilution is performediai the rample, then the final 
volume is multiplied by that dilution factor. For example, if iifiyh^ above ei^ple, the final 
solution is then diluted lOX, then the final volume would be 10(^.^Hease see the metals lab 
supervisor for further instruction on this topic. 

Approved By: Approved Bv: 
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15.15.10 There are a total of 44 positions for each tray. To go down to the next page of autosampler 
positions, press <Page Down>. To go up to the previous page, press <Page Up>. 

15.15.11 When the IDAVT sheet is completely entered into the computer for a rack, press 'E' to exit. 

.15.15.12 Repeat steps 14.15-4 through 14.15.11 for the remaining racks. 
?• 

15.16 ' Start the MERCURY macro. 

,15.16.1 Press <F2> (Macro). 

15.16.2 Type in MERCURY in the space provided, then press <Enter>. 

;il5.17 At this point the M^GURY macro should start initializing the system. The macro will ask the user a 
' i' ' , series of Questions to determine the itafe of the instriunent. If the macro fails to start or if there are any 

: • ^ problems frojn this point on, contact the metals l.ab supe^sor. , 

15.18 T^e computer will ask 'Would you like to do a warm start? <Y/N>'. The warm start macro is used to 
prepare the PS200 200 for operation from the short-t^ shut d6^.' If the lamp has been shut off for 
more than l hour, and the instrument has been left on, enter " Y". ,^ee Section 9.9 for a description of the 
WARMSTRTmacro:-'i,. 

15.19 The macro will then ask the user 'Would you like to test the aperture? <:YyN>'. If the aperture has already 
been tested, answer 'N', otherwise answer 'Y'. For a discussion on the APERTEST macro, see Section 
14.4. '-V--. ^ 

15.20 A data file name must now be entered. The data file name must be unique, otherwise, the data will be 
appended to another data file. The data file name is a combination of the month, day of the month, and 
analysis number of the day. The forrnat is: ^ 

MDDRA 

Where: ^ ' 

M is the coded month ' :? • 

DD is the two digit date of the nionth ,,,# . . i/ 

R is the letter R '% -•/ ,v 

A is the numeric representation of the number of separate analyses that have been'perform^ that day. An 
analyses is defined as a set of samples that are digested together. For'example,'ifr a water digestion is 
analyzed first thing in the day, then A would be 1. If a soil digestion is thefr Imalyz^ during A day, A 
would be 2. ''~'h 

For example, for the first run analyzed on October 6, the data file name would be COfiRl. 

Approved By: iU'i/W _Approved By: 
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Type in the data name in the space provided and press <Enter>. If the data name does not exist, the 
computer will ask if it should create a new one. Answer 'Y' and press <Enter>. Place the data file name 
on the autosampler ID/WT sheet in the space provided. 

15.21 The instniment will now prompt for the rack name and the autosampler positions that should be analyzed. 

15.21.1 : At the prompt 'Enter rack name (ENTER for none)', place the name of the first rack to be 
analyzed. If there is no rack, press the <Enter> key to skip this entry. 

15.21.2 "Type in the first autosampler positicm that is to be analyzed. Again, press <Enter> if there are 
no samples in the first physical rack to analyze. 

15.21.3 . Type in the last autosampler position to be analyzed on the first rack. Press <Enter> if there 
T are no samples to analyze on the rack. > 

15.21.4 ^ At the prompt 'Enter rack name (ENTER fw none)', place the name of the second rack to be 
: analyz^. If there is no rack, press the <Enter> key to skip this entry. 

15.21.5 Type in the first autosampler position that is to be analyzed. Again, press <Enter> if there are 
no samples in the second physical rack to analyze. , • . -

15.21.6 Type in the last autosampler position to be analyzed on the second rack. Press <Enter> if there -
are no samples to analyze on the rack. 

15.22 When the printer is done printing, the macro will take the user to the check sample screen. The user must 
verify that the values that the macro is putting in are okay. If the values entered for the BLK, the 
ICV/CCV, or the LCS are not correct, change them when prompted. If the values need to be updated in 
the macro, contact the metals lab supervisor. 

15.23 The macro will now pause so that the user may check the values that have been entered autcHnatically by 
the macro. This pause also allows the user to correct any mistakes that were made when entering data at 
the macro prompts. This SOP will not attempt to describe all of the information that may be edited.>The 
user may refer to the instrument manual or may contact the metals lab'supervisor if there is something 
that must be changed before beginning the analysis. When all of the values are okay, press <F2> to 
resume the macro. 

15.24 

15.25 

15.26 

As an added protection, the macro will ask 'Are you sure you wantTp start? <Y/N>'. s Answer with the 
appropriate response. The macro will not continue until'Y'is entered. \ ^ 

The computer will ask 'Do standards need running? <Y/N>'. The instrument must be "Vibrated every 24 
hours or every time that a new digestion batch is started. Answer the questioiv appropriately. If the 
standards do need to be ran, see Section 13 for a detailed explanation of ^e^ibrati^ ̂ uende. 

When the standards are complete, the instrument will automatically analyze tholCB. The amount found 
in the ICB must not be greater than the absolute value of the reporting limit^Tf at any point in the 
decision tree below the ICB is within the limits, the macro will jump to step 14.27. 

Approved By: 
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15.26.1 If the ICB does not meet the criteria, the macro will ask the user to place a new vial of the 
blank in autosampler position CI. Press and key to continue. 

15.26.2 The insti^ent will then analyze the new ICB. If the ICB still does not meet the criteria, then 
the macro w the macro will autozero the instrument and rerun the ICB. 

analysis of the ICB still does hof pass 
stdp^the mai^^ contact the nietals' lab supervisor for assistance. Analysis cannot continue 

Jiihtil mi acbep^ ICB has b^hpri^yzbd. 

15^27 When the iCBf|adl^ack^^ lun,i& the ICV will automatically be analyzed. The ICV is the midpoint 
? K calibration sffi^d^l^ilyzed as a^s^ple with the -concentration being read from the analytical ciuwe. 

The percenf fecowry for the ICV must withm^the'cbnfrpl lirhits of 80%-120% of the true value. If the 
lev recovers within the control windows, the macro will jump to Step 14.28. 

15.27.1 I If the ICV fails to reQpi^er within the cpnfrol limits, the macro will ask the analyst to place a 
' new vial-Pf the ICV in autosampler position C2. When this is complete, press any key to 

' cohtirme the analysis;^ ^ 

15.27.2 If the ICV fails again, corrective action measures must be'implemented. If a mechanical 
failure can be found which has caused the out of control ICV, correct the problem and return to 
section 14.26, ICB analysis. If other corrective action procedures are required, such as gas 
flow adjustments'pr tubing replaceipeht, the initial calibration sequence must be initiated 
again. Analysis may not begin until an acceptable ICV has been analyzed. 

15.28 The macro will now analyze an independent standard called the Laboratory Control Sample (LCS). The 
LCS is a second source purchased standard, at a nbminal concentration of 3.0 |ig/L. The percent recovery 
must fall within the LIMS (Laboratoryblnformatioii Management System) control limit for this type; of 
QC. Please refer to the current LIMS control limits for the windows. -

15.28.1 If the LCS does not fall within established control limits, the niacfo will ask the user to place 
another vial of the LCS in autosampler position C3. Press <Enter> to continue. 

f j! '% • :V 
15.28.2 If the LCS still does not meet the criteria, then the macro will ask the user to prepare a new 

LCS and to place the vial for the new LCS in'autosampler position C3. Press any key to 
continue. C-i?' ' • 

15.28.3 If the LCS still does not work, stop the macro and contact the metals lab supervisor for 
assistance. Analysis may not begin until an acceptable LCS h'as l^n analyzed. ^ 

X d •• V'-
15.29 The autosampler will now analyze 10 sample vials. If there are less than 10 vials left on the tray, then the 

autosampler will only analyze those samples. If the user needs to pause at any time during the analysis, 
press <F8>. The autosampler will stop after the current sample and wait until the <F8> key is pressed 

/ 
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again. If the user presses the <F10> key, then the macro will stop immediately. The only way to resume 
a stopped analysis is to go to step 14.16 and restart the MERCURY macro. 

Q 

15.30 When the autosampler has completed the analysis of <10 samples, the instrument will automatically 
analyze{the CCB. ,The amoimt found in the CCB must not be greater than the absolute value of the 

ifeportihg l^ at any point in the decision tree below the CCB is within the limits, the macro will 
jump to^^ 14.31, ' 

iy.' - . . . r. '• ,• 
15.30.1: ;5 If the CCB does not meet the criteria, the macro will ask the user to place a new vial of the 

i jautosampler position Cl.'^Press and key to continue. 

15.30.2 The,instrument will then analyte^the C^ again. If the CCB still does not meet the criteria, 
fcoirective actions will be t^eri. If a^high level sample is carrying over, blanks will be 

, • |analyz(^ until ^e system is plean. If there is no apparent cause for the out of control CCB, the 
, , |aitad^ ywU i^low the ma^o to autozero^lhe instrument, and the CCB will be re-and If 

i-'an kutozero is required, all samples ari^j^ad since the last acceptable CCB will be re-analyzed. 
'' ' K " 

V -P)*' -

15.30.3,., Please note that there is a possibility of an infinite loop occurring at this step. If the CCB still 
does not work after the instrument has been autozeroed,' stop the macro and contact the metals 

' 4^' iab supervisor for assistance!' An acceptable CCB is required for Sample data to be acceptable. 

15.31 When the CCB reads back within , limits,-the CCV will automatically te analyzed. The CCV is the 
midpoint calibration standard analyzed as a sample with the concentration being read from the analytical 
curve. The percent rreovery for the CCV must be within the control limits of 80%-120% of the true 
value. If the CCV recovers within the control windows, then the macro will jump to Step 14.32. 

a 
15.31.1 If the CCV does not fall within established control limits, the macro will ask the user to place 

another vial of the CCV in autosampler position C2. Press <Enter> to continue. 

15.31.2 If the CCV still does not meet the criteiria, then the macro will ask the user to prepare a new 
CCV and to place the vial for; the new CCV in autosampler position C3. Press any key to 
continue. 

15.31.3 If the CCV still does not work, stop the, macro and contact the metals lab supervisor for = 
assistance. An acceptable CCV is required for sample data to be acceptable. 

15.32 If the CCV recovers within control limits, then start again at Step 14.29 with the next set of samples to 
analyzed. If there are no more samples to analyze, then go to |tep 14.33.- . 

15.33 Check over the raw data to make sure that all of the samples* kre within the calibration raiige of the 
instrument. If any samples are above the calibration range of the' curve, mark the sample number and 
appropriate dilution factor. Dilutions will need to be ran with the next batchy. , 

16.0 CALCULATIONS AND DATA HANDLING t 

QA Manage*-

Q 
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16.1 The concentration of each sample is read directly from the computer printout. Dilution factors should be 
taken into account in the ID/WT file. 

16.1.1 Assuming that the instrument did not correct a concentration due to analyst error, the 
; following calculation would be used: 

Cpinal Ginstr * DFoigest * DFsubseq 

„/ 

16.2 

where 

Cpinal is the final reported concenfratiGn of the analyte 
Cfi^tr is|he concentr^^ as read froni the instrument data printout 
jDI^i|^;ts the; digestion dilution factor 
DFsubse^ is any dilution donO subsequent to the digestion dilution 

All samples -should "be reported to the correct|numberl:of significant figures. The significant figure 
^h^cation should not be performed until all data calculatiori have taken place. 

16.2.1 Solid samples murf be reported in mg/kg. 

16.2.1.1 For sample concentrations <100 mg/kg, report 2 signMcant figures. 

16.2.1.2 For sample concentrations >100 mg/kg, report 3 significant figures. 

16.2.1.3 For QC, always report one additional significant figure. 

16.2.2 Aqueous samples must be reported in lig/L. ' 

16.2.2.1 For sample concentrations <1 ppb, report 1 significant figure. 

For sample concentrations >1 ppb and <100 ppb, report 2 isignificant figures. 

For sample concentrations >100 ppb, report 3 significant figures. 

For QC, always report one additional significant figure. 

Extracted samples for all metals must be report^ in mg/L. 

16.2.3.1 For sample concentrations <0.001 mg/L, report 1 significant figure. 

16.2.2.2 

16.2.2.3 

16.2.2.4 

16.2.3 

16.2.3.2 

16.2.3.3 

For sample concentrations >0.001 mg/L and <0.100 m^, report 2 significant 
figures. 

i .'A- V, " 

For sample concentrations ̂ .100 mg/L, report 3 significant figures! 
' '' •'/ 

i / 
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o 
16.2.3.4 For QC, always report one additional significant figure. 

17.0 

17.1 

18.0 

18.1 

DATA REI^ORTING AND DELIVERABLES 

> S€« ,appendoK F, ̂  1. and j for data reporting. 

QUALITY ASSURANCE 

• inspection. 

18.2 

All quality control,dati should be maintained and available for easy reference or ir 

A cafibra^m cu^e^muk prepared each day with a minimum of a reagent blank and three standards. 
The correiiwon ci^^ment must be > 0.995. If this,£ails the problem must be corrected. 

18.3 . IDL and MDL studies must ̂  performed on an ^mual basis. 

18.3.1 To calculate'^an IDL^ analyze ten cups of Blank soluticm in series. Calculate the standard 
:.deviation of a Mall population, and multiply this result by three. There is also a spreadsheet 
located oh. the computer network that will perform this calculation for you. Please see the 
metals lab supervisor if you need assistance m using this program."" 

18.3.2 To calculate an MDL. analyze ten cups of a low concentration standard, typically at a 
concentration at or near the detection limit. Calculate the standard deviation of a small 
population tmd rnultiply the result by the Student's T value for (n-1) degrees of fireedom. If the 
concentration of the standard ran is greater than ten times the calculated MDL, and the 
concentration of the standard ran is above the detection limit reported to clients, the MDL must 
be performed at lower concentration. If the standard concentration is less than ten times the 
calculated MDL or if the standard used for the analysis was at or below the lowest reporting 
limit on LIMS. the MDL is acceptable., There is also a spreadsheet located on the computer 
network that will perform this calculation for you. Please see the metals lab supervisor if you 
need assistance in using this program. 

Dilute, reprep, and reanalyze all samples that have concentrations greater than the highest standard of the 
analytical ctuwe. ', ' ' 

Include a minimum of one laboratory blank per sample digestion batch to determine if contamination or 
any memory effects are occurring. This laboratory blank must be carried through the Sample preparation 
procedure. 

18.4 

18.5 

18.6 Analyze one spike and one matrix spike duplicate (MSD) at a frequency of at least JL in 20.^'A, spike and 
matrix spike duplicate are samples into which a calculated extra amoimt of inltal is pipetted in. 
Currently, the spike concentration is at 2.5 pg/L. The spike measures Me accuracy of the sample 
preparation method and the MSD checks the precision of the method. ^ 

9 
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18.7 Standard addition: The Method of Standard Additions (MSA) shall be used for all EP extracts. MSA 
must also be performed on all TCLP extracts that have spike recoveries less than 50%. The standard-
addition technique involves adding known amounts of standard to one or more aliquots of the process 
sample solution. This technique compensates for a sample constitute that enhances or depresses the 
analjte signal,; fhus Iff a different slope from that of the calibration standards. It will not correct 
a^ a baseline shift. The simple version of this technique is the single 

;; addtion meth^ aliquots of the sample solution, each of volume Vx, are taken. To the 
Oabeled Ar volume Vs of a standard solution of concentration Cs. To the second 

(labeled B) is aidded the same volume Vs of the solvent. The analytical signals of A and B are measured 
, Md corfe^ signals. The urtoown sample concentration Cx is calculated: 

SB*VS*.CS , 

t-,- . (SA:^^B);f|yxj 
' J'y 

f \iwhere SA and SB are the analytic^ signals (cprfreted for the blank) of solutions A and B, respectively. 
Vs and Cs should be chosen so that SA is roughly twice Sg oh the average. It is best if Vs is made much 
less than Vx, and thus Cs is much greater than Cx, to avoid excess dilution of the sample matrix. If a 
separation or concentration step is used, the additions are best made first and carried through the entire 
procedure. For the- results of this t^hnique to be valid, the following limitations must be taken into 
consideration;-

1. The analytical curve must be linetir arid the correlation coefficient must be > 0.995. 
2. The chemical form of the analyte added riiust r^ond the same >vay as the analyte in the sample. 
3. The interference'effect must be constant over tlie working range of concern. 
4. The signal must be corrected for any additive interference. 

The absorbance of each solution is determined and then plotted on the vertical axis of a graph, with the 
concentrations of known standards plotted on the horizorital axis. When the resulting line is extrapolated 
back to zero absorbance, the point qf interception of the abscissa is the concentration of the unknown. 
The abscissa on the left of the ordinate is scaled the same as on the right side, but in the opposite direction 
from the ordinate. An example of a plot so obtained is shown in Figine 2. 

•/I 

• -'k-
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Figure 2 An Example of an MSA curve 
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18.8 

NOTE: A method of standard addition must be performed on any TCIP sample whose spike recovery is 
not greater than 50%. • ' : - - -

Check the instrument standardization by analyzing appropriate quality control check standards as follows. 

NOTE: Steps 18.8.2 through 18.8.6 must be performed every time the instrument is calibrated. 

Calibrate the instrument using at least three standards and a blank. 18.8.1 

18.8.2 

18.8.3 

18.8.4 

An ICB (Initial Calibration Blamk) is analyzed after the calibration. The r^lts of this blank 
are to be within ± 0.2 p-g/L. If the blank is not within ± 0.2 p.gA-, correct the problem, and 
restart the analysis from the beginning. 

An ICV (Initial Calibration Verification) is pl^ed after the ICB. Percent recovery limits are 
to 120% of the concentration. If the percent recovery for this standiffd is not within the 

acceptance limits, correct the problem, re-calibrate if necessary, and restart the analysis. >. • • 
An LCS (Laboratory Check Standard), which must come from a different primary source than 
the calibration standards, is placed after the ICV in each run.; At the time of this revision, the 
diluted LCS was at a concentration of 3.0 pg/L. Percent recove^ limits me 80% to 120% of 
the concentration unless control limits have been established. Ifjthe percent recovery for this 
standard is not within the acceptance limits, correct the problem. If the,instrument had to be 
re-calibrated, restart the analysis from the beginning. •-* 
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18.8.5 Verify the calibration after every 10 samples. 

18.8.5.1 A CCV (Continuing Calibration Verification) is analyzed after every 10 samples, 
J ^ orjooner. Percent recovery limits are 80% to 120% of the concentration. If the 

percent recovery for this standard is not within the acceptance limits, correct the 
probiem. When the problem has .been corrected, analyze a CCV. If the CCV is 5;i S 

si I'-' 

Vs-

18.8.5.2 

within control limits, restart the analysis from the last good ICV or CCV. If the 
C(2V is not within the control limits, repeat steps 18.8.1 through 18.8.4, and then 
re;^alyze all samples since the last good ICV or CCV. 

A CCB (Continuing Calibration Blank) is analyzed after the CCV. The results of 
this blank are to be within ± 0.2 pg/L. If the blank is not within ± 0.2 pg/L, 
correct the problem, and restart the analysis from the last good CCB or ICB. 

V-rW'-'.' 
18.8.6 i At the end of each run, verify the caUbfatibii. ; : si;- ; 

f 18.8.6.1 A CCV (Continuing Calibration Verificatiori) is analyzed after every 10 samples, 
or sooner. Percent recovery limits are 86% tp 120% of the concenpation. If the 

<, percent recovery for this standard is not within the acceptance limits, correct the 
; s problem. When the problem has been corrected, analyze a CCV. If the CCV is 

within conttol limits, restart the analysis from the last good ICV or CCV. If the 
CCV is not within the conpol limits, repeat steps 18.8.1 through 18.8.4, and then 
reanalyze all samples since the last good ICV or CCV. 

18.8.6.2 A CCB (Continuing Calibration Blank) is analyzed after the CCV. The results of 
this blank are to be within ± 0.2 pg/L. If the blank is not within ± 0.2 pg/L, 
correct the problem, and restart the analysis from the last good CCB or ICB. 

18.9 A new analytical curve must be ran every 24 hours. 

18.10 If the % RSD of the replicates for a sample is greater than 20% and the concenPation of the sample is 
greater than the reporting limit, reanalyze the sample once. If the % RSD is again greater than 20% on a 
sample, qualify the data with data (Qualifier number 10 "Duplicate injection precision not met for this 
analysis. The corresponding sample result must be considered estimated",; j 

19.0 ANALYST CERTIFICATION/METHOD VALIDATION; 

19.1 

# 

Before the analysis of any actual samples, each analyst must demPnsPate the ability to generate acceptable 
accuracy and precision by running a one time analyst certification;* While the analyst ceiitification is not 
instrument dependent, this certification is required on every instrumerit that will bdjnmnihg jsamples to 
demonsPate instrument ability to generate acceptable accuracy and precision. J ^ "1;.. 

19.2 Prepare a quality conpol check sample spiking standard at a level that will give concbnPations 1 mg/L. 

Approved By: 
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19.3 Analyze the four distilled check samples following the SOP. 

19.4 Calculate the average recovery (x) in mg/L, and the standard deviation of the recovery (s) in mg/L, for 
each analyte using the four remits. 

eagh aiiaJyj^ X must be in the range 70-130% and s must be less than or equal to 20. If s 
sanalytes meet the acceptance criteria, the analyst certification is good. The 
le system are now authorized to run samples by this method. If any individual s 

^(^sion limit or any individual falls outside the range for accuracy, then the 
'sys^' pOTornmhce is unacceptable for that analyte. 

m • 1. 
iWhen one or jnore of the analytes tested fail at least one of the acceptance criteria, the analyst 

IOC > 
.K 

19.5 Locate aridl of thoproblem and repeat the test for all analytes that failed to meet the 
''^'' criteria. Repiwti^ failiu-e, however, wll confirm a general problem with the measurement system. If this 

» occurs, locate and correct the source of the problem and repeat the test for all compounds beginning with 
Section 19.1. Samples, ptay not be analyzed by any analyst or on any instrument until the analyst 
certification has been ^ccessfiilly complet^. Copies of the successful analyst certifications/method 
validations spreadshj^t and raw dato should be given to the Quality Assurance Manager. 

20.0 

20.1 

20.2 

20.3 

20.4 

21.0 

REFERENCES 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. SW-846, f'' Edition, Final Update 
III, Revision 1, September, 1994, Method 7470A, "Mercury in Liquid Waste (Manual Cold-Vapor 
Technique)". *" 

Methods for the Determination of Metals in Environmental Samples, Supplement L May 1994, Revision 
5.4, EMMC Version, "Determination of Mercury in Water by Cold Vapor Atomic Absorption 
Spectrometry", Method 245.1, Revision 3.0, May, 1994. 

Gaskill, A, Compilation and Evaluation of RCRA Method Performance Data Work Assignment #2, EPA 
Contract No. 68-01-7075, September 1986. 

Leeman Labs PS Series ICP/Eschelle Spectrometers Reference Manual Rev, 1.0, May 1990. 

ATTACHMENTS/APPENDICES .• ? 

See attached pages. ^ si 
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o 
1.0 SCOPE AND APPLICATION 

1.2 

1.3 

1.1 This method describes a closed-system purge-and-trap process for the analysis of volatile organic 
-•r:coihpounds (VOCs) in solid materials (e.g., soils, sediments, and solid waste). While the method is 

i, f|t designed fix use on samples containing low levels of VOCs, procedures are also provided for collecting 
. preparing; solid samples containing high concentrations of VOCs and for oily wastes. For these high 
i concentration'and oily materials, sample collection and preparation are performed using the procedures 

j described hCT^^^ and sample introduction is performed using the aqueous purge-and-trap procedure in 
v lMethod 50306. These procedures may be used in conjunction with any appropriate determinative gas 

chromatographic procedure, including, but not limited to. Methods 8015,8021B, and 8260B. 

Procedures are included for preparing high concentration samples (samples containing VOC levels of >1 
mg/kg) for purging by Method 5030B.' Procedures are also included for addressing oily wastes that are 

> soluble in a water-miscible solvent (also purged using Method 5030B). The closed-system purge-and-trap 
• ^uipment employed for low concentration saniples is NOT Appropriate for soil samples preserved in the 

field with methanol. Such samples should be analyzed using Methckl 5030B. 

Method 5035 can be used for most volatile organic compounds that have boiling points below 200°C and 
that are insoluble or slightly soluble in water. Volatile, water-soluble compounds can be included in this 
analytical technique. However, quantitation limits (by GC or GC/MS) are tqtprbximately ten times higher 
because of poor purging efficiency. 

1.4 Method 5035, in conjunction with Method 8015 (GC/FID), may be used for the analysis of the aliphatic 
hydrocarbon fraction in the light ends of total petroleum hydrocarbons, e.g., gasoline. For the aromatic 
fraction (BTEX), use Method 5035 and Method 8021B (GC/PID). A total determinative analysis of 
gasoline fractions may be obtained using Method 802IB in series with Method 8015. 

1.5 As with any preparative method for volatiles, samples should be screened to avoid contamination of the 
purge-and-trap system by samples that contain very high concentrations of purgeable material above the 
calibration range of the low concentration method. In addition, because the sealed sample container 
cannot be opened to remove a sample aliquot without compromising the integrity of the sample, multiple, 
sample aliquots should be collected to allow for screening and reanalysis. • > 

1.6 This method is restricted to use by or under the supervision of trained analysts. Each analyst imust,' 
demonstrate the ability to generate acceptable results with this method. y'. 

O 

2.0 PRINCIPLE METHOD REFERENCES ^ 
- -f- •' V* 

' 
2.1 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SWy846, '3rd £d/r/"d/z. Update III, 

Revision 2, December 1996, Method 5035. 
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3.0 SUMMARY OF PROCEDURE 

3.1 Low concentration soil method - generally applicable to soils and other solid samples with VOC 
gsjgjcoricentrations in the rarige of 0.0005 to 1 mg/kg. Volatile organic compoimds (VOCs) are determined by 
ll^cdll^ting approxim g sample, weighed in the field at the time of collection, and placing it in a 
J - . pre-weighted 40 ml VOA vial with a septum-sealed screw-cap that already contains a stirring bar and a 
|^;||so(iium biSulfate'pjKery^ solution. The vial is sealed and shipped to the laboratory or appropriate 
dfws analysis site. The entire vial is then plated, unopened, onto the autosampler. Immediately before 

analysis, brg^ic--free fragent water, surrogates, and internal standards (if applicable) are automatically 
added without opening the sample vial. The \aai containing the sample is heated to 40°C, the sample is 
magnetically stirred, and the volatiles afe;purge| ̂ b^ an appropriate trap using helium gas. When 

j purging iis complete, the; trap is heated and bacikflushed with helium to desorb the trapped sample 
components into a g^ clnomatogra^ph fbr analysis by jan appropriate determinative method. 

3.2High coiicehtration soil method - generally applicable |to soils and other solid samples with VOC 
^concentrations greater thtm 1 mg/kg. The sample introductibn technique described above is not applicable 

to all samples, particularly those containing high concentrations of YOCs which may overload either the 
volatile trapping material br exceed the working fange of the determinative instrument system (e.g., 
GC/MS;i^/FID, GC/PID, etc.}. In such instances^ this method describes two sample collection options 
and the corresponding sample purging procedures. " -

3.2.1 The first option is to collect a bulk sample in a 60 or 125 nil glass container without the use of 
the sodium bisulfate preservative solution. A 10 gram portion bf that sample is removed fi-om 
the container in the laboratory and is added .to 10 ml of methanol tb dissolve the volatile 
organic constituents. An aliquot of the solution is added to 5 ml of reagent water in a purge 
tube. Surrogates and internal standards (if applicable) are added to the solution, purged using 
Method 5030B, and ,analyzed by an appropriate determinative method. This is the least 
desirable option as the procedure involyes opening the vial and removing a portion of the soil, 
which will cause the loss of some of the volatile constituents. . .. . ; ) v \ U.-

3.2.2 The second option is to collect .approximately a 25 g sample in a pre-weighed vial with a, 
septum-sealed screw-cap that contains 25 ml of methanol. At the time of analysis, stiirogates 
are added to the vial, then an aliquot of the solvent is rembvj^ firom the vial/purged usini f 
Method 5030B, and analyzed by an appropriate determinative mejthod. ' ' 

; w i-t 

3.3 Mgh concentration oily waste method - generally applicable to oily ssqnples with'VQC. concentrations 
greater than 0.20 mg^g that can be diluted in a water-miscible solvent (samples that contain bily 
materials that are not soluble in water-miscible solvents must be-Vep^u'cd according to Method 3585). 
After demonstrating that a test aliquot of the sample is soluble in methanol or pblyethylenq glycol (PEG), 
a separate aliquot of the sample is spiked with surrogates and diluted in;.the appi^priate^solvent. An 
aliquot of the solution is added to 5 ml of reagent water in a purge tube/taldng cbfe to eriWe that a 
floating layer of oil is not present in the purge tube. Internal standards 6f»apjplicable)%e added to the 
solution which is then purged using Method 5030B and analyzed by an appropnafe determinative method. 

Approved By: ; H./ ^ ^ ̂  Approved By: 
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4.0 PARAMETER OR COMPOUND LIST 

4.1 See determinative method for parameter list. 

^ RE^REhiCED SOPs 

'-i i• : 
TriM^dix SOP nuitiler GR-03-124, Volatile Qrganic Compounds By Purge And Trap Capillary Column 
Gas ChrormtographylMass Spectrometry, most current version. 

I? '"-5.2 TriMatrix SOP number GR-03-105, Volatile Organic Compounds By Purge And Trap Capillary Column 
^ i Gas Chromatography With Photoionization And Electrolytic Conductivity Detectors in Series, most 
/ current version. = • 
'f ' • ..v:^ • 

5.3 ' TriMatrix SOP number GR-03-121, Method for The Determination of Gasoline Range Organics, most 
current version. 

5.4 TriMatrix SOP number GR-03-124, Volatile Organic Laboratory Corrective Actions, most current 
version. 

6.0 INTERFERENCES AND CORRECTIVE PROCEDURES 
a 

6.1 

6.2 

6.3 

6.4 

Whether purged or injected directly on column, interferences naturally present in the samples can cause 
elevated detection limits and interfere with the analysis. Naturally occurring interferences can vary 
considerably from site to site. 

Sample contamination can also cause raised detection limits or false positives, and can come, from, a^ 
variety of sources. Improper sampling techniques can contaminate the sample at the job site.^?During 
shipment and storage, volatile organics (particularly methylene chloride and fluorocarbons) can (diffuse 
through the septum and into the sample. A trip blank prepared from reagent water and carri^^tlu-ough 
the sampling and handling protocol will serve as a check on such contamination. 

During analysis, contamination can come from impurities in the purge gas, or from organic toinpounds 
outgassing from the plumbing ahead of the trap where thfey were deposited by a previously analyzed tagh 
level sample. To reduce this, the use of non-Teflon plastic tubing, ncm-Teflon thread sealants, and-flbw 
controllers with rubber components in the purging device have been eliminated where possible. ^ 

Contamination by carryover can occur whenever high level and low. level''tomples iare sequentially 
analyzed. To reduce carryover, the purging device is rinsed with reagent water between smiles. When 
practical, samples with unusually high concentrations of analytes should follovi^^by an analysis of 
organic-free reagent water to check for cross-contamination. If compounds pre^t in hi'^ concentrations 
are also present in subsequent samples, the analyst must demonstrate that the compounds are not due to 

Approved By; Approved By:_ ^0 o 
QA Manager Area Manager 

\4sis\vol f'projec^sopneWdonesoj^grfM 105.00 



TriMatrix 
Laboratories, Inc. 

SOP Name: Closed-System Purge-and-Trap and Extraction Revision Number; 0.0 
For Volatile Organics in Soil and Waste 
USEPA Method 5035 Date Revised: New 

SOP Number: GR-04-105 Page 5 of 25 Date Initiated: 4/30/98 

canyover. However, if the compounds are not present in subsequent samples, then reanalysis is not 
necessary. 

6.5 The trap and other parte pf tKe system are also subject to contamination; therefore, frequent bakeout and 
pf the entire system may be required. If the contamination is persistent, the complete purge and 

h trap "system should be purged first with lOO^C reagent water, then, if necessary, with methanol. If 
|||?;mgtl^ used, either disconnect the trap or install a blank trap, as the methanol will adversely affect 

- I", the trap's performance.' f ; 
< ,< ( ."A , .V ••• 

6.6 " F containing large amounts of water-soluble materials, suspended solids, high boiling 
compounds or high organphalide levels, it may be necessary to wash out the purging device with a 

I detergent solution, rinse it with distilled water, and then dry it m a I05°C oven between analyses. 
h-i- 7'' 

6.f 4^, The laboratpry where volatile antdysis is performed should be completely free of solvents. The analytical 
^ yand sample storage area should be isolat^ from all atmospheric sources of methylene chloride and other 

^'fSolvents, otherwise random background levels will result. Since methylene chloride will permeate 
through PTFE tubing, all GC carrier gas Imes and purge gte plumSmg should be constructed of stamless 
steel of copper tubmg. Laboratpry workers' clothmg previously exposed to methylene chloride fumes 
during common liquid/liquid extraction procedures can contribute to sarnglpxontanunation. 

6.8 For corrective actions, see TriMatrix SOP number GR-03-124, Volatil^^Qrganic Laboratory Corrective 
Actions, most current version. 7;' 

7.0 SAFETY PRECAUTIONS . u ; 

7.1 The analyst must comply with all standard operatmg procedures for health and safety as outlmed m the 
TriMatrix Laboratories, Inc. Laboratory Safety Manual. 

7.2 The toxicity or carcmogenicity of each reagent used m this method has not been precisely de^ed; 
however, each chemical compound should be treated as a potential health hazard. From this vie\|pomt, 
exposure to these chemicals must be reduced to the lowest possible level by whatever means ayiaulableK 
The laboratory is responsible for mamtammg a current awareness file of OSHA regulations regardmg the§^' 
safe handling of the chemicals specified m this method. A reiference filP of material safetyj^data sheetsflj^sai 

• should also be made available to all personnel mvolved m the chefnical analysis. ' 
'vfY .fVy '' SjfS 

7.3 The followmg method analytes have been tentatively classified as%]iOwn or Mspected humah'^pr 
manunalian carcmogens: benzene, carbon tetrachloride, ^T,4tichlofobenzene,^ 1,2-dichloroetharie, 
hexachlorobutadiene, l,L2,2-tetrachloroethane, l,L2-trichloroetht^;>chlorofprin, 1,2 dilfiompmethane, 
teuachloroethene, trichloroethene, and vmyl chloride. Pure sflridard materitds and -.^)ck standard 
solutions of these compounds should be handled in a hood. A Nl5sH/MES/^^approv^ toxic gas 
respirator should be worn when the analyst handles high concentrations ^ fli'ese toxic compounds. 

Approved By: ^ Approved By: LVA M 
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8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND HANDLING PROCEDURES 

8.1 Preparation of Sample Vials 

8.1.1'' The spedfic sample containers required will depend on the purge-and-trap system to be 
114 ': ^ employed. TriMatrix Laboratories currently employs the needle sparger type purging device 
' for all low level soils. These systems utilize standard 40-ml borosilicate glass VGA vials. 

^M- ?Some systems employ 40-ml clear vials with a special firit and equipped with two PTFE-faced 
;.i silicone septa. .Consult the purge-and-trap system manufacturer's instructions regarding the 

" "^suitable specific vials, septa, caps, and mechanical agitation devices. 

8.1.2 

8.1.3 

, The ^)ecific preparation procedures for sample vials depend on the expected concentration 
range of the sample, with separate preparation procedures for low concentration soil samples 
and hi^ concentration spil and solid waste samples. Sample vials should be prepared in a 
laboratory or other controlled enviroiunent, sealed, and shipped to the field location. Gloves 
should be worn during the preparation steps. 

Low concentration soil samples: The following steps apply to the preparation of vials used in 
the collection of low concentration soil samples to be analyzed by the closed-system purge-and-
trap equipment described in Method 5035. 

8.1.3.1 Add a clean magnetic stirring bar to each clean vial. 

8.1.3.2 

8.1.3.3 

8.1.3.4 

8.1.3.5 

8.1.3.6 

0 

on the label. 

O 
Add approximately 1 g of sodiiun bisulfate preservative to each vial. If samples 
markedly smaller or larger than 5 g are to be collected, adjust the amount of 
preservative added to correspond to approximately 0.2 g of preservative for each 1 
g of sample. Enough sodium bisulfate should be present to ensure a sample pH of 
<2. 

Add 5 ml of organic-firee reagent water to each vial. The water and the 
preservative will form an acid solution that will reduce or eliminate the majority 
of the biological activity in the sample, thereby preventing biodegradation bf the 
volatile target analytes. , 

Seal the vial with the screw-cap. and septum seal. If the double-ended, fiitted 
vials are used, seal both ends as recommended by the manufacturer. 

y|,/. 'N, • • 
Affix a label to each vial. This eliminates the need to label the vials in the field 
and assures that the tare weight of the vial includes the label. •, 

Weigh the prepared vial to the nearest 0.01 g, riecbrd the t^e weight, and write it 
v_ 1-. ^ 
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8.1.3.7 Because volatile organics will partition into the headspace of the vial from the 
aqueous solution and will be lost when the vial is opened, surrogates, matrix 
spikes, and internal standards (if applicable) should only be added to the vials 

J , 5^^'? • ^ sample has been added to the vial. These standards should be introduced 
, • back in the laboratory, either manually by puncturing the septum with a small 
•, gauge needle or automatically by the sample introduction system, just prior to 

'. -i MX \ ^ , ianalysis. 

8.1.4 : High concentration soil samples collected without a preservative; When high concentration 
• •-samples &e'Collected without a prSe^ative, a variety of sample containers may be employed, 

mclu(^g;6b-ml glass vials with septum seals. This collection technique should only be used 
^ : Wheti the sblub^ of the santple in methanol is questionable. 

8.1.5 ^ ffigh coni^^^ soil samples collect^ and preserved in the field: The following steps apply 
mi the. p^^ of vials used m the cpll^ high concentration soil samples to be 
preserved in the field with methanol and miilyzed % the aqueous purge-and-trap equipment 

^ described in Method 5030B. * # ̂ ^ 

- ' 8.1.5.1 60 or 125 ml jars with screw cap lids arid teflon liners are purchased pre-tared or 
; tared by TriMatrix. A label is affixed to the jar prior to weighing, and the weight 

is taken with the lid and liner in place. iThe wei^t of the jar is recorded on the 
label (the weight of the ink is negligible) to the riCarest 0.01 g. 

8.1.5.2 Purchased 25 ml ampules of purge arid trap methanol are included for each 
• sample container. If the samples are insoluble in methanol but are soluble in 

PEG, PEG will be provided in place of the rrietlianol. ^ 

8.1.6 Oilv waste samples: When oily waste samples are known to be soluble in methanol or PEG, 
sample vials may be prepared as described in Sec. 8.1.5, using the appropriate solvent. 
However, when the solubility of the waste is unknown, the sample should te collected without 
the use of a preservative, in a vial such as that described in Sec. 8.1.4. t •, 

8.2 Sample Collection X 

8.2.1 Collect the sample according to the procedures outlined in sampling plan. As vyithiany^ 
sampling procedure for volatiles, care must ^ taken to riimimize the disturWce of the sample 
in order to minimize the loss of the volatile components. Several techriiques may be used to 
transfer a sample to the relatively narrow opening,of Ae Idiv concentration soil vial. Thcse 
include devices such as the EnCore™ sampler, the'Purge-and-Trap Soil Sampler™, and a cut 
plastic syringe. Always wear gloves whenever handling^^fhb tared sample vials:'' ^ 

xy '•%, 'V ^ 
8.2.2 Low Concentration Soil Samples 

Approved By: '-ikJn _Approved By: 
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8.2.2.1 Using an appropriate sample collection device, collect approximately 5 g of 
sample as soon as possible after the surface of the soil or other solid material has 
been exposed to the atmosphere: generally within a few minutes at most. 

•Carefully wipe the exterior of the sample collection device with a clean cloth or 
towel. 

8.2.2.2 

\ 
NOTE: 

8.2.2.3 

8.2.2.4 

8.2.2.5 

8.2.2.6 

Using the sample collection device, add about 5 g (2 - 3 cm) of soil to the sample 
vial containing the preservative solution. Quickly brush any soil off the vial 
tfireads and immediately seal the vial with the septum and screw-cap. Store 
samples on ice at 4°C,' . 

Soil samples that'contain carbonate minerals (either from natural sources or 
applied as ah^'mendment) nmy effervesce upon contact with the acidic 

fpreservaiiye solution in the low concentration sample vial. If the amount of gas 
generated is very small ,(i,e.', several ^i^), any loss of volatiles as a result of such 
effervescence may be minimal if the vial is sealed quickly. However, if larger 

, amounts of gas aire generated, not only ntay;the sample lose a significant amount 
of analyte, but the gas pressure may shatter^ the vial when the sample vial is 
sealed. 'Therefore, when samples are known or suspected to contain high levels of 
carbonates, a test sample should be collect^, aSdedjo a vial, and checked for 
effervescence. If a rapid or vigorous reactipn^pccurs, discard the sample and 
collect low concentration samples in vials that do not contain the preservative 
solution. This must be noted on the chain-of-custody. 

When practical, use a portable balance to weigh the sealed vial containing the 
sample to ensure that 5.0 + 0.5 g of sample were added. The balance should be 
calibrated in the field using an appropriate Class S weight for the sample 
containers employed. Record the weight of the sealed vial containing the sample 
to the nearest 0.01 g. 

Alternatively, collect several trial samples with plastic syringes. Weigh each trial 
sample and note the length of the soil colunin in the syringe. Use this data to, 
determine the length of soil in the syringe;^ that corresponds to 5.0 + 0.5 g. y" 
Discard each trial sample. • 

Q 

''f i 

As with the collection of aqueous ^samples^^for volatiles, collect at least two 
replicate samples. This will aUdw .the labwatory an additional sample for 
reanalysis. The second sample should be |^en from the same soil soatum or the 
same section of the solid waste being sarripled, and within close pfdxirnity to the 
location from which the original sample was colj^ted. 

f B 
In addition, since the soil vial cannot be opened vrithout Compromising the 
integrity of the sample, at least one additional diquot pr^ample^must be collected 
for screening, dry weight determination, and high coj^entration analysis (if 

T 
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necessary). This third aliquot may be collected in a 60-ml glass vial or a third 
40-ml soil sample vial. However, this third vial must not contain the sample 
preservative solution, as an aliquot will be used to determine dry weight. 

contain target analytes over a wide range of 
the analyses of multiple sample aliquots, it may 
take an additional sample aliquot in a low 

concentration soil yial containing the preservative, but collecting only 1-2 g 
instead of the 5 g collected in Sees. 8.2.2.1 and 8.2.2.2. This aliquot may be used 

I? v: 3 those analytes that exceed the instrument calibration range in the 5 g analysis. 

" f ' I -'8.2.2.8 The EnCore™ sampler has not been thoroughly evaluated by EPA as a sample 
> ' storage device. While preliminary results indicate that storage in the EnCore™ 

I' device may be appropriate for up to 48 hours, samples collected in this device 
f ' i should be transferred to soil sample vials as soon as possible, or analyzed within 

48 hours. ^ 
" f' i .. 4/ 

8.2.2.9 The collection of low concentration soil saniples in vials that contain methanol is 
not Appropriate for samples analyzed witK the closed-system purge-and-trap 

: equipment described in this method. 

8.2.3 High concentration soil samples preserved in the field: The collection of soil samples in vials 
that contain methanol has been suggested by some as a combined preservation and extraction 
procedure. iHowever, this procedure is not appropriate for use with the low concentration soil 
procedme described in this method. 

NOTE: The use of methanol preservation has not been formally evaluated by EPA and 
analysts must be aware of two potential problems. First, the use of methanol as a 
preservative and extraction solvent introduces a significant dilutiop; jEactor that 
will raise the method quantitation limit beyond the operating range of the low 
concentration direct purge-arid-trap procedure (0.0005-1.0 m^g). Thelexact 
dilution factor will depend on the masses of solvent and sample, but^en^rally^, 
exceeds 50, and may make it difficult to demonstrate compliance witjiltegulatory# 
limits or action levels for some analytes. B^ause the analytes of/interest ar^|r|, 
volatile, the methanol extract cannot be concentrated to oy^come theJdiliitipi^^ 
problem. Thus, for samples of unkno^ composition, it maj^ still be necessar]|tb 
collect an aliquot for analysis by this closed-system procedure arid another aliquot 
preserved in methanol and analyzed by other proc^ures. TKe second probleni^is 
that the addition of methanol to the sample is Ukely to cause the'stdiipfe^o fail the 
ignitability characteristic, thereby making the imused sample volume a hazardous 
waste. 

8.2.3.1 When samples are known to contain volatiles at concenfrations riigh enough that 
the dilution factor will not preclude obtaining results Wi^ig^e cdibration range 
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Q 

— 8.2.3.2 
v.. 

c-t.. 
% 

8.2.3.3 

8.2.34^ 

8.2.3.5 

of the appropriate determinative method, a sample may be collected and 
immediately placed in a sample vial containing purge-and-trap grade methanol. 

Using an appropriate sample collection device, collect approximately 5 g of 
sample as soon as possible after the siuface of the soil or other solid material has 
b^n exposed to the atmosphere: generally within a few minutes at most. 
Carefully wipe the exterior of the sample collection device with a clean cloth or 
towel. 

Using the sample collection device, add about 25 g (4 - 6 cm) of soil to the sample 
vial containing 25 inl of methanol. Quickly brush any soil off the vial threads 
and immediately seal the.vial with the septum and screw-cap. Store samples on 
iceat4°C.. 

When practical, use a portable balance to weigh the sealed vial containing the 
sample to ensure that 25.0 + 0.5 g of sample were added. The balance should be 
calibrated in the field using an appropriate Class S weight for the sample 
containers.employed. Record the weight of the sealed vial containing the sample 
to the nearest 0.01 g. 

Alternatively, collect several trial samples with plastic syringes. Weigh each trial 
sample and note the length of the soil colunrn in the syringe. Use these data to 
determine the length of soil in the syringe that corresponds to 25.0 + 0.5 g. 
Discard each trial sample. 

o 

8.2.4 

8.2.3.6 Other sample weights and volumes of methanol may be employed, provided that 
the analyst can demonstrate that the sensitivity of the overall analytical procedure 
is appropriate for the intended application. 

8.2.3.7 The collection of at least one additional sample aliquot is required' for the 
determination of the dry weight, as described in Sec. 8.2.2.6.. Samples ̂ dUected 
in methanol should be shipped as,described in.Sec. 8.4.1, and must^^ dearl^K 
labeled as containing methanol, so that the s^ples are not analyzM using the| 
closed-system purge-and-trap equipment described in this procedure. \' 

High concentration soil sample not preserved in the field: "Die collectiOT^'bf high concentratiOT 
soil samples that are not preserved in the field g^esraJly follows similar^^j^^ures as f6l;.|he 
other types of samples described in Sees. 8.2.2 and 8.2.3, with the obvious exception that the 
sample vials contain neither the aqueous preservati^'solution ndir methaiml. /Hoi^ver, when 
field preservation is not employed, it is better to collect a larger illume sample, filling the 
sample container as fiill as practical in order to mininiuze^h^dspk®^ Such collection 
procedures generally do not require the collection of a sep^t|^ aliquqt^for dry wei^t 
determination, but it may be advisable to collect a second ^a^ple aliquot for screening 
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purposes, in order to minimize the loss of volatiles in either aliquot. This collection technique 
should only be used when the solubility of the sample in methanol is questionable. 

' i 

a" ~ " 8.2.5 Oily waste samples: The collection procedures for oily samples depend on knowledge of the 
in mpthsiTinl nr nthpr «nlvfMits 

, in methanol or PEG, the sample may 
- be collected in a vial, containing such a solvent (see Sec. 8.1.6), using procedures 

•• - similar to those described in Sec. 8.2.3. 

|8.2.5';2 When the solubility of the oily waste is not known, the sample should either be 
collected in a vial without a preservative, as described in Sec. 8.2.4, or the 
solubility of a (rial sampiyshould be tested in the field, using a vial containing 

r ' J solvent. If the trial sample is soluble in the solvent, then collect the oily waste 
sample as described in Sec. 8.2.3. 6therwise, collect an unpreserved sample as 
described in Sec. 18;2.4. 

\ 

8.3 Trip%lanks , - , , 

8.3.1 Irrip blanks should accompany^each sample set into the fidtd--"W^ back. A sample set is 
composed of the samples collect^ from the same generails^ple site at approximately the 
same time. At the laboratory, fill trip blank sample bottl^ vnth reagent water, seal, and ship to 
the sampling site along with empty sample bottles. Whe'revCT a set of s^ples is shipped and 
stored, it is accompanied by the trip blanks. J 

8.3.2 Follow Sec. 8.1.3 and 8.1.5 to add preservative to trip blanki -: 

8.4 Sample Handling and Shipment f 

8.4.1 All samples for volatiles analysis should be cooled byi approximately 4"'C, packed in 
appropriate containers, and shipped to the laboratory on icel hs described in the sampling plan.y 

8.5 Sample Storage , 

8.5.1 Once in the laboratory, store samples at 4''C uirtil ^alysifeijhe sample,forage area riiould^ 
free of organic solvent vapors. /y^ •y'' 

'-if 
8.5.2 All samples should be analyzed as soon as practical,''dh^ryithin'fhe designate^dl,ding time 

from collection. Samples not analyzed within the desigitatedJholdirvg).time muk be noted, the 
data estimated, and considered minimum values. f*" > 

8.5.3 When the low concentration samples are strongly alkaline or highlyfcalcaredus, in nature, the 
sodiiun bisulfam preservative solution may not be strong enough toj^educe the pH of the 
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soil/water solution to below 2. Therefore, when low concentration soils to be sampled are 
known or suspected to be strongly alkaline or highly calcareous, additional steps may be 
required to preserve the samples. Such steps include: addition of larger amounts of the 
sodium bisiil:&te preservative to non-calcareous samples, storage of low concentration samples 
at-10®C (taking care not to fill the vials so full that the expansion of the water in the vial 
breaks the yial), or significantly reducing the maximum holding time for low concentration 
soil^samples.\ Whichever steps are employed, they should be clearly described in the sampling 
'and QA" project plans and ^stributed to both the field and laboratory personnel. See Sec. 
8.2.2.2 for additional information. 

INSTRUMENTATION, APPARATUS, AND MATERIALS 

"fife???.' 

/ 

Sample Containers: Either 40-ml clear vials with a special firit and two PTFE-faced silicon septa screw-
caps, or regular 40-ml clear vials with PTFE-faced ^con septa screw-caps.(See Sec. 8.1.1) 

9.2 Purge-and-Trap Svstem: consisting of a unit that automatically adds water, surrogates, and internal 
standards (if applicable) to a vial containing the sample, purges the VOCs using an inert gas stream while 
agitating the contents of the vial, and also traps the released VOCs for subsequent desorption into the gas 
chromatograph. Such systems are commercially available fi-om several i'sources and shall meet the 
following specifications. The following descriptions.are for informativ^'purposes only. The specific 
apparatus and conditions used are specified in the determinative SOPs. ' 

9.2.1 

9.2.2 

The purging device should be capable of accepting a vial sufficiently large to contain a 5 g soil 
sample plus a magnetic stirring bar and 10 ml of water. The device must be capable of heating 
a soil vial to at least 40®C and holding it at that temperature while the inert purge gas is 
allowed to pass through the sample. The device should also be capable of introducing at least 5 
ml of organic-fi-ee reagent water along with surrogate and internal standards into the sample 
vial while trapping the displaced headspace vapors. It must also be capable of agitating the^ 
sealed sample during purging, (e.g., usinjg a magnetic stirring bar added to'&e vi^;^or^t6 
sample collection). The analytes being purged must be quantitatively transferred^ an 
absorber trap. The trap must be capable of transferring the absorbed, VOCs tp.^e gas 
chromatograph (see Sec. 9.2.2). 

o 

A variety of traps and trapping materials tnay. be employed with this method. The ghraiS^pf " 
trapping material depends on the analytei of interest. Whatever trag :is employetif, it mu^ 
demonstrate sufficient adsorption and desorption characteristics to me^t the'qu|ntitation 
of all the target analytes for a given project and the QC requirements in^jWetluxI 8000 and fiie 
determinative method. The most difficult analytes are gehwa^y the "^gasesi^especially 
dichlorodifluoromethane. The trap must also be capable of desorSiM the 1^ eluting target 
aiudytes. y ^ ^ 

9.2.2.1 The trap used to develop this method was 25 cm lCi^;:,^th an'n^ide diameter of 
0.105 inches, packed with Carbopack/Carbosieve (Su^lCc^Inc.). " 
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9.2.2.2 The standard trap used in other EPA purge-and-trap methods is also acceptable. 
That trap is 25 cm long and has an inside diameter of at least 0.105 inches, 

j , Starting from the inlet, the trap contains the equal amounts of the adsorbents 
list^ below. It is recommended that 1.0 cm of methyl silicone-coated packing 

Xr, J %p5/60 mesh, Davison, grade 15 or equivalent) be inserted at the inlet to extend 
the: life of the trap. If the analysis of dichlorodifluoromethane or other 
fluorocarbons of similar volatility is not required, then the charcoal can be 
eliminated and the polymer increased to fill 2/3 of the trap. If only compounds 
boiling above 35°C are to be analyzed, both the silica gel and charcoal can be 
eliminated and the pdlynier increased to fill the entire trap. 

. i \ eluni 

-5>\ 

9.2.2.2.1 2,6-Diphenylene oxide polymer - 60/80 mesh, chromatographic 
grade (Tentuc GC or equivalent). 

•A:-

92.2 2.2 Methyl silicone packing - OV-1 (3%) on Chromosorb-W, 60/80 
mesh or^uivalentp 

9.24 2.3 Coconut charcoal - Prepare from Bamebey Cheney, CA-580-26, or 
equivalent, by crushing through 26 me%screen. 

9.2.2.3 Trapping materials other than those listed above also may be employed, provided 
; that they meet the specifications in Sec. 9.24. below.,; 

NOTE: Check the responses of the brominated compounds when using alternative 
clutrcoal traps (especially Vocarb 4000), as some degradation" has been noted 
when higher desorption temperatures (especially above 240 - 250°C) are 
employed. 2-Chloroethyl vinyl ether is degraded on a Vocarb 4000 trap, but 
performs adequately when a Vocarb 3000 trap is used. The primary Criterion, as 
stated above, is that all target analytes meet the sensitivity requirements, fof .a' 
given project. . v •' Jv> 

9.2.3 The desorber for the trap must be capable of rapidly heating the trap to ,thejtemperature,> 
recommended by the trap material maiiufacturer, prior to the beginning of|the flow 0^, 
desorption gas. Several commercial desorters^(purge-and-trap units) are available. 

9.2.4 Purge and Traps to be utilized by TriMatrix Laboratories with this method are listed belowi'sf 

9.2.4.1 Dynatech PTA 30 W/S Autosampler/OI Analytical Model 4560 Concentrator 

9.2.4.2 Dynatech Dynatrap Purge and Trap Autosampler/Concentrator ^ 

9.2.4.3 Dynatech PTA 30 W/S Autosampler/Tekmar Model LSb 2000 %jicentrator 
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9.3 

" 9.3,1 

, 9.3.2 

ft 
ft.' 

9.4 

9.2.4.4 O.I. Analytical 4552 Autosampler/Tekmar Model LSC 2000 Concentrator 

Syringes and Syringe Valves 
• —•' £ ' V 

5 and 25-iiii glass hypodermic syringes with Luer-Lok (or equivalent) tip 

2-way syringe valves with Luer ends 
. ' '-.vii 'S- • 

25-ul micro^sy^ge with a 2 inch x 0.006 inch ID, 22° bevel needle (Hamilton #702N or 
equi^ei^ 

Micro syiirigw - 2.0,10,25,50, and 100-ul 9.3.4 

9.3.5 

Miscellaneous 

9.4.1 Glass vials 

Syringes - 0.5,1.0, and 5-ml. gas tight with shut-off valve 
. . ... v-v , .• 

% 

9.4.2 

9.4.3 

9.4.4 

9.4.5 

9.4.6 

9.4.7 

9.4.8 

9.4.1.1 ;,,60-mi, septum-sealed, to collect samples for screening, dry weight determination 

9.4.1.2 40-ml, screw-cap, PTFE-lined septum-sealed. Examine each vial prior to use to 
., ensure that the vial has a flat, uniform se^g surface 

Top-loading balance - capable of accurately weighing to 0.01 g 

Glass scintillation vials - 20-ml, with screw-ctq)s and PTFE liners, or glass culture tubes with 
screw-caps and PTFE liners, for dilution of oily waste samples 

Volumetric flasks - Class A, 10-ml, 50-ml, and 100-ml, with ground glass stopp^ 

:5k 
2-ml glass vials, for GC autosampler - used for oily waste samples extracted with methanol or 
PEG -'5 

o 

Spatula, stainless steel - narrow enough to fit into a smple vial • 

Disposable Pasteur pipets • 

< ft/ 

Magnetic stirring bars - PTFE- or glass-coated, of the appropriate.size to ^t tlw^^ple vials. 
Consult manufacturer's recommendation for specific stirring bars. Stirring barl^may be reused, 
provided that they are thoroughly cleaned between uses. .Consult thd manufacturers of the 
purging device and the stir bars for suggested cleaning procedur^ 

9.5 Field Sampling Equipment ^ ^ 
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9.5.1 Purge-and-Trap Soil Sampler - model 3780PT (Associated Design and Manufacturing 
Company, 814 North Henry Street, Alexandria, VA 22314), or equivalent. 

-. 9.5.2 EnCore™ sampler - (En Chem, Inc., 1795 Industrial Drive, Green Bay, WI 54302), or 
- ' ' V equivalent. ' 

.v.-.';. <,s 
9.5.3 disposable plastic syringes with a barrel smaller than the neck of the soil vial 

may be used to collect the sample. The syringe end of the barrel is cut off prior to sampling. 
' jt^e^sy^geis heeded for each sample aliquot to be collected. 

9.5.4 ^Portable balance - For field use, capable of weighing to O.Olg. 
^ ^ ' i ' > ^ ^0^' 

^ ^ 9.5.5 , Balance weights - Balances employed.in the field should be checked against an appropriate 
' ' S Class S feference;jyeight at least once (daily, prior to weighing any samples, or as described in 

the sampling plm The specific weights used will depend on the total weight of the sample 
container, sample, stirring bar, reagent water added, cap, and septum. 

10.0 ROUTINE PREVENTIVE MAINTENANCE 0M ' ̂  

10.1 Gas Chromatograph 

10.1.1 Change septa weekly or ̂  needed 

10.1.2 Change gas scrubber traps as needed 

10.1.3 Clip or replace capillary column as needed 

10.1.4 Check column head pressure daily 

10.1.5 Check cylinder gas tank pressure daily, and change tank if necessary 

-.i-v 

10.2 Detectors > f X 
..7 . ... 

10.2.1 Check detector signals daily ' ^ ^ 

V./-V 
10.2.2 Clean or replace detector parts as needed (PID lamps, FID jets, MS sour(:e, etc;) , 

10.3 Purge and Trap System ' 
y i' 

10.3.1 Bake out trap daily prior to use " f J 

5^ 

'•1 

10.3.2 Check and record purge flow weekly 
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10.3.3 Check and fill surrogate and internal standard modules daily 

10.3.4 s.Check concentrator pressure daily 

p 10^,5 :i?^i^^|yasteJbottIe and fill rinse bottle daily 

11.0 CHEMICALS AW REAGENTS 

> 11.1 Organic-fir^ r^ent water v ., 

^\i.2 Methanol, ClLOH - purge-and-trap quality or equivalent. Store away firom other solvents 
V" t I'-. '»• ' ' A-

11.3^ Pplyethylene glycol (PEG), H(OCH2CH2)„OH - free of interfCTences at the detection limit of the target 
analytes 

f • .. • • .. ••• 
11.4 Low concentration sample prwervative 

11.4.1 -Sodium bisulfiate, N^S04- ACS reagent grade or equivalent .. 

11.4.2 The pr^rvative should be added to the vial prior to shipment to the field, and must be present 
in the vial prior to adding the sample ... 

11.5 See the determinative method for guidance on internal standards and surrogates to be employed in this 
procedure. 

12.0 STANDARDS PREPARATION 

12.1 See the determinative method for standards preparation procedures. 

13.0 SAMPLE PREPARATION ' 

13.1 Sample Screening ' ^ 

13.1.1 

$:h 

It is highly recommended that all samples be sctqened prior to the ^ge-and-trap GC Hir 
GC/MS analysis. Samples may contain higher than expected quantities of purgeabte organics 
that will contaminate the purge-and-trap system, thereby requirinjf extensive cleanup and 
instrument maintenance. The screening data are used to detern^e which is the appropriate 
sample preparation procedure for the particular sample, the low concentration closed-system 
direct purge-and-trap method (Sec. 15.1), the high concentration (rneA^ol extraction) method 
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(Sec. 15.2), or the nonaqueous liquid (oily waste) methanol or PEG dilution procedure (Sec. 
15.3). 

13.1,2 : any appropriate screening technique. Two suggested screening 
' techiuques employing SW-846 methods are: 

:'N 
: • fH-

13,1.2.1 ; Automated headspace (Method 5021) using a gas chromatograph (GC) equipped 
with a photoionization detector (FID) and an electrolytic conductivity detector 

IjSs.'^(j^CD) in series. ' 

i i- 13.1.2.2 ' Extraction of the sample tvith hexadecane (Method 3820), and analysis of the 
• 1^* ' extract using a GC equipped with a FID and/or an ECD. 

^ • Thelanal)^! may injept ia calibration;standard containing the analytes of interest at a 
. concentration equivalent to the upper hwt:p| the-u^bration range of the low concentration 

' soil method. The results from this stmtdard*>naf te used to determine when the screening 
*') results approach the upper limit of the low concentration l^il method. There are no linearity or 

other performance-fcriteria associated with the injedttpn of such a standard, and other 
' . approaches may be employ^ to estimate sample concen'ffations. 

••• If 
13.1.4. UseAe low concentration plosed-system pufge-and-tiup methw (Sec. 15.1) if the estimated 

concentration front the screening procedure falls within thp Calibration range of the selected 
determinative method. If the concentration exceeds; the calibration range of the low 
concentration soil method, then use either the high cpncentration soil method (Sec. 15.2), or 
the oily waste method (Sec, 15.3). t > 

14.0 CALffiRATION PROCEDURES 

14.1 Initial Calibration for Low Concentration Method 1^ tl ' 

14.1.1 Assemble a purge-and-trap device that meets the specifications in Sec. 9.2 andfthk is 
connected to a gas chromatograph or a gas chrpitiatograph/mass spectrometer systprrtf . 

f .K 
. 14.1.2 Before initial use, a Carbopack/Carbosieve trap shoiild be contoioned overnight W245'G|jp^^'' ' 

backflushing with an inert gas flow of at least 20^ml/mmute. If other itrSpping materials jare 
substituted for the Carbopack/Carbosieve, folldw>the n^ufacturere'recBinmendationsf^dr 
conditioning. Vent the trap effluent to the hood.'hp'tlp the anpl)4ical epiumji! Prior to dlily 
use, the trap should be conditioned for 10 minutes !it445®C with packflushing.^Thp trap may 
be vented to the analytical column dming daily conditiotiing; howevdfi the column inust be run 
through the temperature program prior to analysis of samplesf v ^ 

14.1.3 If the standard trap in Sec. 9.2.2.2 is employed, prior to initial>use, the;,trap should be 
conditioned overnight at 180°C by backflushing with an inert "^as ilow'of at least 20 
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ml/minute, or according to manufacturer's recommendations. Vent the trap effluent to the 
hood, not the hood, not to the analytical column. Prior to daily use, the trap should be 
conditioned for 10 minutes at 180°C with backflushing. 

14.1.4 Establish the: purge-and-trap instrument operating conditions. Adjust the instrument to inject 
""ii? 31 . i iJ^JmiOf watCT, and pre-heat the sample to 40®C for 1.5 minutes before commencing the purge 

>•'' 1. J - i •• , 

; ftepiafe a minimum of five (5) initial calibration standards containing all the analytes of 
arid surrogates, as described in the appropriate analytical method. The calibration 

^staiidai^^aFe prepared in organic-free reagent water. The volume of organic-free reagent 
'' waferfor calibration must'be the same volume used for sample analysis (normally 5 

ml added to the vial before shipping it to the field plus the organic-free reagent water 
, add^ by the instrument). The calibration standards should also contain approximately 
> the ifeme amount of the sodium Ibisulfate preservative as the sample (e.g., ^1 g), as the 
presence of the preservative will, affect the purging efficiencies of the analytes. The 

: internal standard solution must be added automatically, by the instrument, in the same 
fashion as used for samples. Place the soil vial contairiing the solution in the instrument 
carousel. In order to calibrate the surrogates using i^tandards at five (5) concentrations, it will 
be necessary to disable tl\e automatic addition of surrogates to each vial containing a 
calibration standard. Prior to purging, pre-heat the sample vial to dO^C for 1.5 minutes. 

14.1.6 Carry out the purge-and-trap procedure as outlined in Sec. 15.0 o 
14.1.7 

14.1.8 

Calculate calibration factors (CF) or response factors (RF) for each analyte of interest using the 
procedures described in the appropriate method. Evaluate the linearity of the calibration data, 
or choose another calibration model, as described in the specific determinative method. 

For GC/MS analysis, a system performance check must be made before this calibration curve is 
used (see Method 8260B). If the purge-and-trap procedure is used with Metlfiod 80218, 
evaluate the response for the following four compounds; chloromethane, 1,1-dichloroeihane, 
bromoform, and 1,1,2,2-tetrachloroethane. They are used to check for proper purge flow and 
to check for degradation caused by contaminated lines or active sites in the system. 

Chloromethane is the most likely compound to be lost if the purge flbwjs tod fast. 14.1.8.1 

14.1.8.2 

14.1.8.3 

Bromoform is one of the compounds ̂ ost likely to be purged yery poorly If the 
purge flow is too slow. Cold spots md/or active sites in the ti^sfer lines may 
adversely aflect response. •> 
Tetrachloroethane and 1,1-dichloroethane are de^aded by contaminated transfer 
lines in purge-and-trap systems and/or active sites in trapping materials. 

^ ' :v 

V 
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'} >• 

14,1.9 When analyzing for very late eluting compounds with Method 8021B (i.e., 
hexachlorobutadiene, 1,2,3-trichIorobenzene, etc.), cross-contamination and memory effects 
from a high concentration sample or even the standard are a common problem. Extra rinsing 

. ;, 1 of the purge chamber after analysis normally corrects this. The newer purge-and-trap systems 
often overcome this problem with better bakeout of the system following the purge-and-trap 

i 0 . process. Also, the charcoal traps retain less moisture and decrease the problem. 

f ^ ! 14.i.ib ADDITION OF THE SODIUM BISULFATE PRESERVATIVE WELL 
DEGRADE THE PRESENCEiOF 2-CHLOROETHYL VINYL ETHER IN BOTH 

I ' "STAIWARDS AND SAMPLES, itl HAS BEEN DEMONSTRATED BY TRIMATRIX 
LABORATORIES THAT THIS COMPOUND IS UNABLE TO PRODUCE 
ACCEPTABLE RESULTS USING THIS METHOD. 

14.2-'^ Calibration verification; Refer to the specific method for de^ls on calibration verification. A single 
' standard n^ die mid-point of calibration range is used for^verification. This standard should also 

contain approximately 1 g of sodium bisulfate. 

14.3 When analyzing samples by methods other than the closed-s>«teiTi low-concentration purge-and-trap 
method, calibration should be perform^ as indicated in the determinative methods. 

15.0 ANALYTICAL PROCEDURE 

15.1 Low concentration soil method (approximate concentration range of 0.0005 to 1 mg/kg - dependent upon 
the determinative method and the sensitivity of each ahaljrte). • 

15.1.1 This method is designed for a 5 g sample size, but smaller sample sizes may be used. The soil 
vial is hermetically sealed at the siampling site, and MUST remain so in order to guarantee the 
integrity of the sample. Gloves must be worn when handling the sample vial since the vial has . 
been tared. If any soil is noted ori the exterior of the vial or cap, it must be carefully rerhoved 
prior to weighing. Weigh the vial and contents to the nearest 0.01 g, ,eyen if the sample 
weight was determined in the field, and record this weight This second weight provides a ,^ 
check on the field sampling procedures and provides additional assurance thatithe reported .F 
sample weight is accurate. Data users should be advised on significant Silbepancies , 
between the field and laboratory weights, i A ^ / 

• -S-! "J,". '• f 

15.1.2 Remove the sample vial from storage and allow if to warm to room'tempefature. Shake the 
vial gently, to ensure that the contents move freely and that stirring will bO effKti|e. Place the 
sample vial in the instrument carousel according to the ihahufactufer's instruSiohs. \ 

15.1.3 

Approved By 

Without disturbing the hermetic seal on the sample vial, add ^7 ml ofi^rganic-free reagent 
water, the internal standards, and the surrogate compounds." yl^s is ca^ed out using the 
automated sampler. Other volumes of organic-free reagent watefT^i^, be us^,; however, it is 
imperative that all samples, blanks, and calibration standards nave ^ctly the same final 
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volume of organic-free reagent water. Prior to purging, heat the sample to 40°C for 1.5 
minutes. 

Y' J-"-

»..»15.1.4 ivY; For the! sample selected for matrix spiking, add the matrix spiking solution described in the 
" appropriate method. The concentration of spiking solution and the amount added will vary by 

•^1 • - ineth^ and by instrument detector linearity. 

$15.1.5 - ^ge the sample with helium at a flow rate up to 45 ml/minute (the flow rate may vary from 
ili f 30 to 50 nil/min., depending on the target analyte group) for 11 minutes while the sample is 

.•b^g''agitated with the magnetic stfrring bar. The purged analytes are allowed to flow out of 
/ the viii through a glass-lined transfer line to a trap packed with suitable sorbent materials. 

15.1.6 Sample Desorption 

15.1.6.1 

15.1.7 

After the 11 minute purge, place the purge-and-trap system in the desorb mode 
and preheat the trap to 245®C without a flow of desorption gas. Start the flow of 
desorption gas at 20 ml/minute for two minutes. Begin the temperature program 
of the gas chromatograph and start data acquisition. 

After desorbing the sample, recondition the trap byjbakirig ^^fhe purge-and-trap system at 
245®C (or other temperature recommended by the manufactiiCCT of the trap packing materials). 
After approximately 10 minutes, turn off the trap heater'and halt the purge flow through the 
trap. When the trap is cool, analysis of the next sample can begin. -

Q 

15.1.8 Perform qualitative and quantitative analysis following the guidance given in the determinative 
method. If the concentration of any target analyte exceeds the calibration range of the 
instrument, it will be necessary to reanalyze the sample by the high concentration method. 
Such reanalyses need only address those analytes for which the concentration exceeded the 
calibration range of the low concentration method. Alternatively, if ,a sample aflquot of 1-2 g, 
was also collected (see Sec. 8.Z2.7), it may be practical to tmalyze that aliquot for the aiifedytes 
that exceeded the instrument calibration range in the 5 g analysis. #• 

15.2 High concentration method for soil samples with concentrations generally 'j^eater than 1 mg/kg. 

15.2.1 The high concentration method for soil is based on a solvent 'extraction, A solid samplers 
either extracted or diluted, depending on sample solubility in a watCT-miscible solvent. 
aliquot of the extract is add^ to organic-free reagent water containing surrogates and, if 
applicable, internal and matrix spiking standards. ( Tyhe.,sampleTs then purged.ia(;cording to 
Method 5030B, and analyzed by an appropriate deteaminative'W Wast« that are 
insoluble in methanol (i.e., petroleum and coke wastes)Ve diluted with hexadecane (see Sec. 

..A. 

15.2.10). 

15.2.2 
A The specific sample preparation steps depend on whether or not t^e-&inple^^ preserved in 

the field. Samples that were not preserved in the field are prepare<^1ising the steps below. 
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It-

I-tet' 
•rA'fe.-

15.2,3 

li H:-

•< •> 
15.2.4 

beginning at Sec. 15.2.3. If solvent preservation was employed in the field, then the 
preparation begins with Sec. 15.2.6. 

When the sample is not preserved in the field, the sample consists of the 
•entire cohtents o the sample container. Do not discard any supernatant liquids. Whenever 
]practicali?rnix;-tfie contents of the sample container by shaking or other mechanical means 
; without opening the vial. When shaking is not practical, quickly mix the contents of the vial 

f with a nairqw;metal spatula and immediately reseal the vial. 

'15.2.3.1 Samples received as, specified in 15.2.3 will be preserved within 24 hours of 
' r^eipt by the lab^atoryv^ovided the sample was not received late on Friday. 

When samples'^e'received late on Friday, the samples will be preserved Monday 
SvgSmorning. Sample preserv^ion will be done following the procedure begiiming in 

^section 15.2.4. 

If the sample i^ from an unknpyvm source, perfpjm a solubility test before proceeding. Remove 
several grants of material from^the sample ,q6ntmner.^(^ckly reseal the container to minimize 
the loss of volatiles., We 1 g aliquoK of the sample into several test tubes or other suitable 
cpntainers. Add 10 ml of methanol to Ihb first tube, l6 ml of PEG to the second, and 10 ml of 
hexadecarie to the third. Syfirl the samjple and determine if it is'sbluble in the solvent. Once 
the solubility has been^evaltfated, discard these test solutions; If the sample is soluble in either 
methanol or PEG, proceed .with Sec. 15.2.5. If the ^ple is only soluble in hexadecane, 
proceed with Sec. 15.2.10 ^ .4;.. . ̂  

15.2.5 

NOTC: 

15.2.6 

15.2.7 

For soil and solid waste samples that are;soIuble in methanol, add 9.0 ml of methanol and 1.0 
ml of the surrogate spiking solution to a tared 20-ml vial. Using aifop-loading balance, weigh 
10 g (wet weight) of sample into the vial. C^ickly cap the vial and re-weigh the vial. Record 
the weight to 0.1 g. 'Shake the vial fpr 2 min. If the sample was not soluble in methanol, but 
was soluble in PEG, employ the same procedure describ^ above, but use 9.0,ml of PEG in 
place of the methanol. Proceed widi Sec. 15.2.7. " 

The steps in Sees. 15.2.3, 15.2.4, and 15.2.5 must be performed rapidly aiid'without 
interruption to avoid loss of volatile brganics. these steps'^ust be performed iri h laboratory? 
free from solvent ftunes. ^ \ „ ® 

'•r'"' J'f 
For soil and solid waste samples that were coliect^ in methanol or PEG (see Sec. 8.2.3), 'add 
the surrogate spiking solution to the vial by injectmg it through the septumf shake for 2 mm., 
as described above, and proceed with Sec. 15.2.7.' ( -if' 

y/ y f f 
'Vh 4 

After the soil has settled, pipet approximately 1 ml of the extract from, eithef^sSec. 15.2.5 or 
15.2.6 into a GC vial for storage, using a disposable pipet, and seal the vial... The ^ainder of 
the extract may be discarded. Add approximately 1 ml of meth^ol or PEG to a separate GC 
vial for use as the method blank for each set of samples extracted wim the same solvent. 

.. 
1-
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:15.2.9 

' i 

15.3 
y" 

15.2.8 The extracts must be stored at 4®C in the dark, prior to analysis. Add an appropriate aliquot of 
the extract (see Table 1) to 5.0 ml of organic-free reagent water and analyze by Method 5030B 
in conjunction with the appropriate determinative method. 

; ^ results are to be reported on a dry weight basis, the dry weight may be determined from a 
. .. . 4, . : "seiparate aliquot of the sample after the sample extract has been transferred to a GC vial and 

^diLal sea^d. ̂ ^ 
^-•C.^•;: 

15.2.10 For solids that are not soluble in methanol or PEG (including those samples consisting 
primarily of petroleum or coking_ ^te), dilute or extract the sample with hexadecane using 
the procedures in Method 3585. ; ' ̂  ' 

High concehtratiOTi method for oily waste samples 

15.3.1 ' This procedure for the analysis of oily waste samples involves the dilution of the sample in 
methanol or PEG. However, care^must be taken to avoid introducing any of the floating oil 

f , ; layer into the instrument. A p^bn of the diluted sample is then added to 5.0 ml of organic-
free reagent water, purged according to Method 5030B, and analyzed using an appropriate 
determinative method. • ^ 

15.3.2 For oily samples that are not soluble in methanol or PEG (including those samples consisting 
primarily of petroleum or coking waste), dilute or -extract with hexadecane using the 
procedures in Method 3585. 

15.3.3 

15.3.4 

15.3.5 

The specific sample preparation steps depend on whether or not the sample preserved in 
the field. Samples that were not preserved in the field are prepared using thie steps below, 
beginning at Sec. 15.3.4. If methanol preservation was employed in the field, then the 
preparation begins with Sec. 15.3.6. 

If the waste was not preserved m the field and it is soluble in methanol or PEG, weigh 1 g (^wet 
weight) of the sample into a tared^lO-ml volumetric flask, a tared scintillation vial, or a&ed 
culhu-e tube. If a vial or tube is lis^ instead of a volumetric flask, it must be calibrated prior to • >. 
use. This operation must be performied prior to opening the sample vial and wei^iing out the / 
aliquot for analysis. , 

15.3.4.1 To calibrate the vessel, pipet 10.0 ml bf methanol or PEG into the vial or tube ^d 
mark the bottom of the meniscus. ' 

15.3.4.2 Discard this solvent, and proceed with weighing out the 1 g sample aliquot. 
X \fr-

Quickly add 1.0 ml of surrogate spiking solution to the flask, vial, or tube, and dilute to 10.0 
ml with the appropriate solvent (methanol or PEG). Swirl thejrial to mix the contents and 
then shake vigorously for 2 minutes. ^ ,• y r-

... \<^ 
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15.3.6 If the sample was collected in the field in a vial containing methanol or PEG, add the surrogate 
spiking solution to the vial by injecting it through the septum. Swirl the vial to mix the 
contents, shake vigorously for 2 minutes, and proceed with Sec. 15.3.7. 

15.3.7 Regardl^s of how the sample was collected, the target analytes are extracted into the solvent 
along with the majority of the oily waste (i.e., some of the oil may still be floating on the 
surface). If oil is floating on the surface, transfer 1 to 2 ml of the extract to a clean GC 
autosampler vial using a Pasteur pipet. Ensure that no oil is transferred to the vial. 

V: 

' 15.3.8 - Add 10 - 50 ul of the methanol extract to 5 ml of organic-firee reagent water for purge-and-trap 
an^ysis, using Method 5030B. 

15.3.9 Prepare a matrix spike sample by adding 10 - 50 ul of the matrix spike standard dissolved in 
: J j^niethariol to a 1 g aliquot; of the oily waste. Shak^e vial to disperse the matrix spike solution 

" . ' " throughout the oil. Then add 10 ml bf extraction solvent and proceed with the extraction and 
analysis, as described in Sees. 15.3.5 - 15.3.8. Calculate the recovery of the spiked analytes as 
described in appropriate method. If the recovery is not within the acceptance limits for the 
application, use the hexadecane dilution technique in Method 3585. 

16.0 CALCULATIONS AND DATA HANDLING ^ ^ 

16.1 See the determmative method for calculations and data handling. ^ 

17.0 DATA REPORTING AND DELIVERABLES 

17.1 See the determinative method for data reporting and deliverable requirements. ; ; 

18.0 QUALLTY ASSURANCE | 

18.1 See the determinative method for quality assurance procedure^ 

19.0 ANALYST CERTIFICATION/METHOD VALIDATION^ # > 
a 

19.1 See the determinative method for analyst certification and method vididatioh reguiremeftte.# 
-•s'f 

V ^ g 
20.0 REFERENCES -

f \ 
20.1 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-84Sf3rd Edition, Update HI, 

Revision 3, December 1996, Methods 5035,5030B, 8000B, 8021B, and 8260B. 
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21.0 ATTACHMENTS/APPENDICES 

21.1 J^abjte 1: Quantity of Methanol Extract Required for Analysis of ffigh Concentration Soils/Sediments 

o 

4^ 

\ 

% i 
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TABLE 1 
QUANTITY OE METHANOL EXTRACT REQUIRED FOR ANALYSIS OF 

CONCENTRATION SOILS/SEDIMENTS 

i'' 
•'.* V 

I, 

; "Approximate Concentration Range Volxune of Methanol Extract^ 

* 0.50 -^lOmg/kg " 100 ul 

- - 1 - 20mgAtg . : 50 ul 

: 5.-, lOOmg/kg 10 ul 

"'"'B"-'500m^ ' B-' * 100 ul of 1:50 dilution^ 

Calculate appropriate dilution factor for .concentrations exceeding those in this table. 

^ The volume of methanol aiided to 5 ml of water being purged should te kept constant. Therefore, add to the 
5-ml syringe whatever volume of methanol is necessary to maintain a total voluihe of 100 ul of methanol. 

Dilute an aliquot of the methanol extract and thenfake 100 ul for analysis. 

'• '-y i -

k, 

M 

i ••..V 
,;r £; ••• -.#• 

•^o 
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1.0 SCOPE AND APPLICATION 

1.1 ? Method 8260B/624 is a ;gas chromatograph/mass spectrometry (GC/MS) procedure for determining 
volatile organic compountfe in a variety of matrices. This method can be used to quantitate most volatile 

; Jf-org that Jmve boiling points below 200°C. Volatile water-soluble compounds generally 
• have higher quantitation luriits due to poor purging efficiencies. Such compounds include low molecuLar 

weight halogenated hydrocarbons, aromatics, ketone, nitriles, acetates, acrylates, ethers, and sulfides. It 
is applicableStplnearly all type of sanriples, regardless of water content, including ground water, 
wastewater,caustic liquors, acid liquors, waste solvents, oily wastes, mousses, tars, 
fibrous wastes;; p^lyineric emulsions, filter cakes, spent carbons, spent catalysts, soils, and sediments. The 

' 4- sample is intf^uc^ into the system using a purge ^ trap concentrator or by direct injection. 

2.0 

2.1 

2.2 

3.0 

3.1 

3.2 

4.0 

4.1 

PRINCIPLE METHOD REFERENCES 

Test Methods for Evaluating Solid Wciste, PhysicallChemical Methods, SW-^46, 3rd Edition, Update III, 
Revision 2, December 1996, Method 8260B. 

Code of Federal Regulations, Title 40, Part 136, Section 1, Appendix A, My 1, 1997, Methods 601 and 
624. 

SUMMARY OF PROCEDURE 

When using the purge and trap techniqiie, an inm gas is bubbled through the liquid sample at an ambient 
or slightly elevated temperature, and the volatile components aire transferred from the aqueous phase to 
the vapor phase. The vapor is swept through a sorbent colum n where the volatile components are trapped. 
After purging is completed, the sorbent colurrui is heated ;utd back flushed with inert gas to desoA the 
components onto a capillary column. The capillar colmnrids temperature programmed to separate and 
elute the components, which are then detected with a mass ^ctromeier which provides qupitotive ori 
quantitative results. ' \ ''s;-,, "'" ,4 > 

/ I , '•f sJ-v 
A:'-

Analytes are introduced into the mass spectrometer via a Separator or a direct Connection using any 
open-split interface. Identification of analytes is done by conlp^^g their;mass s|)ec^a ^rlth spectra Of 
calibration standards. Quantitation is performed by comparing ttie iesponse tiflhe ahalytes^antitation 
ion (relative to its corresponding internal standard) with a five point calibration Curve. ' g > 

'.A-

PARAMETER OR COMPOUND LIST 

See Tables lA and IB. 
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6.2 

3 

5.0 -REFERENCED SOFS \?j 
'cS»W| 

5.1 ,j TriMatrix SOp number.GR-04-105, Closed System Purge and Trap Extraction for Volatile Organics in 
Soil and WastfSampleT,most current versioni% 

'4.^. 
5.2 TriMatrix SOP numberG]^-3-124, Volatile Laboratory Corrective Actions, most current version. 

Si-'i : .1 
4.2'-V' V-'' 'i'' V, 

6.0 INTERFEIffiNCES^Nl) CORRECTIVE PROCEDURES 

6.1 Whether purged or inject^ directly on column, interference natur^y present in the samples can cause 
elevated detection limits i^d imerfere with "ihe analy^. Napi^y/occurring interferences can vary 
considerably from site to siiteTi^V/; , - . , fiv' 

Sample contamination can also cause rmsed detection limits or false positives, and can come from a 
variety of sources.;' ImpropCT sampling tehniQiies can^contaminate the^sample at the job site. During 
shipment and stbrage^yolatiil^erganics (partKuMy methylene chloride and fluorocarbons) can diffuse 
through the septum and into the sample. A trip blank prepared ^m reagent wa^ and carried through 
the sampling and handling protocol will serve as a check on such contamination. I 

6.3 During analysis, contamination c^ come from impiuities in the purge gas, or firOm organic compounds 
outgassing ffom the plumbing ahead of the trap where they were deposited by a previously analyz^ high 
level sample. To reduce this, the use of non-Teflon plastic tubing, non-Teflon thread sealants, and flow 
controllers with rubber components in the purging device have been eliminated where possible. , 

» v. ;• 
6.4 Contamination by carry-over can occur whenever high level and low) level samples are sequehdaily 

analyzed. To reduce carry-over, the purging device and sample syringe is rinsed with reagent 'water . 
between samples. Where practical, samples with unusudly high conceiitrations should be followed by an; 
analysis of reagent water to check for CTOSS contamination. > If the''compounds present ^.inJiigh . 
concentrations are also present is subsequent samples, the analyst must "demonstrate that the positive, 
results are not due to carryover by reanalysis of the samples. /Howeven*if the compound^are not present 
in the subsequent sample, then reanalysis is not necessary. N 

6.5 The trap and other parts of the system are also subject to contamintuion; therefoi^ frequent bakeout and 
purging of the entire system may be required. If the contamination is p^stent, me complete j^urge and 
trap system should be purged first with 100°C reagent water, then, if iWessary,"%ith methanol. If 
methanol is used, either disconnect the trap or install a blank trap, as the methanol wiitWversely affect 
the trap's performance. 

/ / 
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; •: *.:• - i. 

6.6 . For, samples containing! amounts of water-soluble materials, suspended solids, high boiling 
compounds or highiS^^^ levels, it may be necessary to wash out the purging device with a 
detergent solution, rinse it with distilled water, and then dry it in a 105°C oven between analyses. 

6.7 When using ah ioii trap^methanol content in b'la^, standards, and samples should be kept as constant as 
possible because varying mounts of meduhipl can cause different spectra for certain compounds. 
(Chloroethrune specitfa:ti|ieSmot look like reference spectra due to this phenomenon). Maximum amount 
of methanol to be pui^iSd is 100 uL. i 

7.0 " .SAFETYPRECAUTIONS>• ' ^ 

•''1 .'x 
7.1 The aitalyst must comply "with all standard operating tohcedures^ for health and safety as outlined in the 

"TRIMATRIX Safety MarmaTv ! , ^ 

7.2 The toxicity or' carcinogenicity of^each reagent used^' this irtethod has. hbt been precisely defined; 
however, each chefnical compound should fe|,treated as a potential health hazard. From this viewpoint, 
exposure to these chemicals must be reduced'to the lowest possible level by. whatever means available. 
The laboratory is responsible for mtiintaining a current awareness file of OSHA regiilations regarding the 
safe handling of the chmicals specified in tliis method, A referehce file of material handling data sheets 
should also be made available to all personnel involv^ in die chemical analysis. Addition^ references to 
laboratory safety are available arid have been identified for the information of the arialysCxI 

7.3 The following method analytes have been tentatively classified as known or , suspected human or 
marrunalian carcinogens: benzene, carbon tetrachloride, ̂ 1,4-dichlorobenzene, 1,2-dichloroethane, 
hexachlorobutadiene, 1,1,2,2-tetrachloroetharie, 1,1,2-trichIor6ethane, chloroform, 1,2-dibromometl^e, 
tetrachloroethene, trichloroethene, and vinyl chloride.''' Pure standard materials arid stock stand^d 
solutions of these compounds should be handled in a hood. A NIOSH/MESA approved toxic gas 
respirator should be worn when the analyst handles high.concehtrations of these toxic compounds. 

8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND KANDLING PROCEDURES 

8.1 Sample Collection V, x 
• 

8.1.1 Collect all aqueous and liquid waste samples in duplicate 40 ml^ borosilic^e glass screw-cap 
VGA vials with teflon lined silicone septa. Gently fill sample-bottles^to overflowing to 
minimize loss of volatiles. No air bubbles should pass througK,,the sample^hs the bottle is 
filled, or be trapped in the sample when the bottle is sealed. Invert the yial thS'confum that • 
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" : there is no headsp^e present. If there is headspace or bubbles larger than 5-6 nun in diameter. 

'S ''v 

8,1.2 ? G)Uect^^iI/sliidg^soUd^ waste samples in accordance with USEPA Method 5035, as specified in 
TriMatrix SOP'number GR-04-105 Closed System Purge and Trap Extraction for Volatile Organics in 
Soil and Waste Samples frhost current version. 

-^"1 r 

8.2 Sample Preservation ; j 

8.2.1 £ Aqueous Samites 

8.2.1.1 For aqueous samples, if the sample contains residual chlorine, collect the sample 
ill a 125-inl container whichhasliosn pre-pre^rved with4 drops of 10% sodium 
thibSulfate ̂ solution. Gentlyiswul to niix ^niple and transfer to a 40 ml VGA 
vial. Cool to 4®C and adjurt pH to <2 with HCl. .:^A Methods 330.4 and 330.5 
may be'used for measurenients !bif residual chlorine.^- Field test kits are also 
avj^able for this purpose. 4 < ' 

.X, 

8.2.1.2 
.A,. 

-TriMatrix Laboratories supplies all clientele with'40 ml;jyOA vials which are 
pre-preserv^ with HCl, If'the vi^s were not supplied by me laboratory, and are 
not pre-preserved, fill vials and ^just the pH to <2carefully at^rig two drops 
of 1:1 HCl to each s^ple. Seal the sample bottle, PfTE-face^doi^ and cool to 4 

8.2.1.3 

8.2.2 

8.3 

Samples collected for Acrolein and/or Acrylonitrile are to pre»|^^ at a pH m 
4-5 with 1:1 HCl or andyzed w^ithin 3 days of collection. 

Soil/Sludge/Waste Samples ' - C \ 4^1^' 

' • -J ' • J " ' 
8.2.2.1 See section 8.1.2. ' ~ 

/ < v" 

Trip Blanks - Aqueous Samples Only / 

8.3.1 - -

I---7 

A trip blank should accompany each sample set iiilp. the field %d back./'A simple set is 
composed of the samples collected from the same gen^^sample'ate at apwoxinfately the 
same time. At the laboratory, fill a pre-preserved sample botffeiwith reagent water, seal, and 
ship to the sampling site along with empty sample bottles^- ^erever''a set of^iamples is 
shipped and stored, it is accompanied by the appropriate trip blamci^^i 
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8.4 , n :S^ple^ ' ^ '-',1 

8.4.1 : The samples ̂ ust be chilled to 4°C on the day of collection and maintained at that 
' , tempeiature.imtil analysis. Field samples that will not be received at the laboratory on the day 

of collection must be packaged for shipment with sufficient ice to ensiue that they will be at 
40Con'arrivai at the laboratory. 

8.4.2 Store^amplesjht 40C until analysis. The laboratory sample storage area must be fiee of 
J' , i orgaruc;spIyent'vapors. Spils/sludges/arid wastes are stored separately from aqueous samples. 

# >8.4.3 I Analyze aU^fl&aples within 14 days^pf coll^tion,^amples not analyzed within this period 
' must be Qualified ̂  estimated. A'? must be qualified,aS estimated. 

8.4.4If aqueous saifiple? are unpreserved, hold titnis for arpmatiCs is 7 days. Hold time for acrolein 
-is 3 days. " 0^'%^ 0 -- . f 

'"i. 0 ..... "W 
9.0 INSTRUMENTATION, APPARATUS, AND MATERIALS 

" > ::"F' •.' 
9.1 Glassware and Hardware - ^5# / > . 

" 0 >> • • •••• ... 

9.1.1 Various size class; A volumettic flasks. (10 mL, 50 mL, lOQ mL, 250 niL, IQCIO niL) 

9.1.2 Various size microsyringes. (1 uL, 5 uL, iO ti, 25,uL, 50 uL, 100 uL, lOOO uL) 

9.1.3 5 mL gas tight luerlock syringes J,, '-f ' ' , C i 

9.1.4 60 or 125 mL wide mouth with Teflon-lined cap. . " , , , 

^ • I ' '7^ •• ' 
9.1.5 Borosilicateglass vials with teflon lined se^pimcap^ 20 ml £uid 40 mL. 

9.1.6 Various size teflon lined screw cap vials v ..' . -^v 
A . .i> : 

1 9.1.7 refrigerator -r Ay 

9.1.8 pH test strips f 

9.1.9 metal spatulas i >5. 
A':• 0 

9.1.10 analytical balance 0.0001 g & top-loading balance - 0.01 g. 

JL 
Approved Bv; Approved By: (VA 

miff QA Manager * V Area Manager 

filename: Ic:NptDject\sop\vo\gr04104.23 



TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject: Volatile Organic Compounds in Water by Procedure No: GR-04-104 
Purge and Trap Capillary Column Gas Revision No: 3.0 
Chromatography/Mass Spectrometry Effective Date: 05/28/98 

USEPA Method 8260A Page 7 of 56 
USEPA Method 624 

- 9.1.11 ; with rubber pipet bulb 

; ^ Tnstnimentation^^ 9.2 :4^Instnuhentation 
•. .. tsrs. '; "'v\ 

' 9.2.1 Cpncentratore (Other concentrators may be substituted if equivalent data can be produced.) 

19.2.1.1 Precision Sampling Dynasoil concentrator recommended conditions: 
i -tt 

' ' . ;Trap: Supelco Vocarb 4000 / 
^ preh^t: 1 min. at 40''C ^ 

purge: 11 min. at 35^0 mL/min. 
dry purge: 3 min. \ Xy' 
desOTb preheat:>225''C ^ 

^desorb: 230®Cfbr2.0min. 

' ̂  : Ijake; 8min.at250''C 
' water trap: low"^ 38'iC; high = ISO'C 

o . , --
Vvalve oven: 125 C V "Cf , 

heated transfer line: i25°C • " f ;' 

9.2.1.2 Tekmar LSC-2000 conentrator recommended conditions: 

Trap: Supelco Vocarb 4000 (Carbopack/Cabosieve may also be used^j ? 
preheat: 1.0minat40°C - ' 
purge: 11 min. at 35*40 mL/min. 
dry purge: 3 min. " 
desorb preheat: 245"'C . 

desorb: 250® C for 2.0 min."' / ̂  , V i|' 

•i ' . bake: 8min. at260°C A % 
valve oven: 125°C - ^ 

heated transfer line: 125°C 

9.2.2 Autosamplers f^y ' 

O. I. Analytical 4552 (Archon) 

Tekmar ALS 201( 

'> V 
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. .1 r , 

•'DynatechPTA30W/S 

l$.2.3 Gas Chipmatog^ph 
" .-1 ' .I"4]^. 

9^2.3,1 fb.is Yarian model 3400 tetxiprnture programmable gas chromatograph or equivalent 
f - equipped with a SPI uijectSr and an Open Split Interface (OSI). Recommended 

} conditions: ¥ 

, Injector Temperature: 15Q90 
• • %. 'iVansfer Line Temperature 

I OSI Temperature:^ 250^ ^ 
'• - d^ Split Ratio: 20:1"'^' j0-^K 

'''2®^,. iK' >>> M¥ 
Temperature ftogram: -ip"C for LJinmutei then to 150°C at 6"C/min, then to 

; : x y 2Clp°C at 1 afMlPC Ifpr 4-ft minutes. 

•

J|r'" 
9.2.3.2 • Hewlett Packard Model 5890 Series II with a low dead volume injection port and 

glass jet separator. Recbinmended condition: * %Y. 

Injector Temperature: ?p09d 
Transfer Line feinperature'286°d . eB'-?'' - '' 
Jet Separator Temperahire: 2509C ^ 

Temperature-Program: BS^C fbr JO minutes, then 59/min to 110°C, hold 1 
minute, then 209/min to i22ppC, hold 2. jninutes. ' . 

9.2.3.3 Hewlett Packard Model 5890 SeriesII equipped ^thplectronic'pressure control 
(EPC), a split/splitless injectipn port'smd a capi^afy direct interface.B3j' 

''CA. - X 
Injector Temperature: 180®C f 'l) ' Si. , 
Transfer Line Temperature 280^0 /| ̂ . . v 
EPC setting: Constant flow mode {rfLOlihl/min^,, ^ 
Split Ratio: 40:1 f'^.-'9' 

"'X, B"" '> 
Temperature Program: 35°C for 10 minutes, then 7®/mm|p 73°C%old 1 
minute, then 10®/min to 1 lO^C, hold 1 minute,%en 20O/mm:to 220%t hold 2 
minutes. v 

9.2.4 Columns: 
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Jv/:- ,4 • : • 
92.4.1 ^ i 75m X 0.53 mm ID, 3.0 urn film thickness wide bore capillary column (J&W 
4 V ^ Scientific DB-624 or equivalent). Used in Varian 3400 (9.2.3.1). 
•f 
;9.2.4.2_.; -75 m x 0.45 mm ID, 2.5 um film thickness, wide bore capillary column DB-VRX 

''" (J&W Scientific)T in HP 5890 U with jet separator (9.2.3.2). 

92.4.3 V . 30 m x 0.25 nun H), 1.4 um flim thickness, narrow bore capillary colimm DB-
. :yVRX (J&W Scientific). Used in HP 5890 II with capill^ direct interface 

|:V '^;:;-(92.3.3). 

'X 
9.2.5 "Mass Spectrometer (Saturn Ion Trapjff HewierPackard 5971 MSD) capable of scanning from 
' 35-650 amu every 3 seconds or leK,^sing 79,^oits (nominal) electron energy in the electron 

impact mode and producing a mass spectrum that meets all the criteria in Table 3 when 50 ng 
of 4-bromofluorobenzene (Bra) are purged onto the srt^ytical column. 

• •• ' .rt?- |; 

••'4. 

10.0 ROUTINE PREVENTIVE MAINTENANCE %> 

T7T 
/ 
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GC/MS recommended operatmg conditions: 
Electron energy: 70 volts (nominal). 
Mass rangeT 38-400amu. 
Scan time: 359 amu/second = 1 sc^ec, 4t'i 
Source temperature: 160 - 220°C ' .. * i 

9.2.6 Data Acquisition - I:. -

9.2.6.1 The Saturn data system is a DOS-based system that allocs continuous acquisition 
and storage of all results obtained throughout the duration of each acquisltfdn on 
hard disk. The software is able to process' the data file and plot thef ion 

"v '''bK 
abundance's of a specified mass versus time or'scanjiumber. This type of plot is > 
defmed as an Extracted Ion Current Profile (EIGPj^ The data files >tte then | • 
converted from Saturn files to H* files smd proces^ using HP Enviroquant, ari:|^, 
emvironmental data analysis software. Ilie softwargralso has a 75,000 cqrapbimd T*" 
NBS spectral library used in identifying unknown compoun(k. , M 

. .,1 "v.*"'. V 

•y . Si 
9.2.6.2 The HP MSD data acquisition system' is^TJOS-ba^^ HP Chemstation equipped 

with Enviroquant, an environmental dam-^^ysis softv^. It is"^also capable of 
plotting EICP's and has a 75,000 compound NBS spctrm Ubrary. | 

-j 
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10.1 : ' 

needed. 

. - J 

10.1.1 Change septa weejdy or as 

10.1.2 ' •, Change gasscrubber traps yearly or as needed. 

' * ' ' ' 
10.1.3 Clip or jeplace GC column as needeSf%, 

10.1.4 Check cbhinm head pressure daily. 
• • >• " •'••'-J-

; A10.1.5 J Qleck^g^ Cylinder pressure daily and phange jf needed. 
.4.,,, -A-'' 

10.2 Mass Spec Maintenance ^ r ^0^? ,0 . 
' "'•'A-''- ""C 

10.2.1 Ion Trap Mainten^ce Change ' .r 7''' iS' 
-A'-' . .--y 

- ' 'V i '' • 
10.2;i,l Mechanical pump oil eveiy 0 months. ,171 •'€) ^ 
10.2.1.2 Clean Ion Trap Analj^er at least annually. ,00-

10.2.1.3 : Replace prefilled oil reservoir every 6 months. 

10.2.1.4 Examine o-ring gasket se^s md rephce if necessary after Wlyzer maintenance. 

10.2.1.5 Replace the electron multiplier ^ necess^ , 

10.2.2 MSD Maintenance ' ^ "i , i /' -

10.2.2.1 Change rough pump oil every six months. ... .0-r' i 

'\A 1-
10.2.2.2 Check diffusion pump oil anipMy and cluu^e if discolored or low. • ;7 

jy g:| 
10.2.2.3 Clean ion source at least annually (maybe needed more,,frequently as shown 1^ 

detector performance). ' '' .#'' JA' 

10.2.2.4 Examine & replace large o-ring seal if wom.f^ / %. ij * 

10.2.2.5 Replace electron multiplier as needed. (Maximum voltage 3(^10). ^ 
\ 

10.3 Purge and Trap >r'^' \ 
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o 
-v'^Tv-•? 

10.3.1' i Ba^^^tjttapd^ before use 

rCi'-10.3.2 a, Oiedcpurgei^ 

10.3.3 Emp#5Wte bottles and fill rinse bottles daily 

10.3.4 C^kjcfon^^ 
a.' 

10.3.5 '.aiKkMd fiil internal/surrogate standard syringe daily 

11.0 "> CHEMICALS AND REAGENTS xf 4^ 

11.1 Chemicals 
.'•'7 

11.1.1 Reagent water (organic free) ASTM Type II 
'••a-' ,, a, 

11.1.2 Meth^ol (purge and trap grade) . 

11.1.3 Pure'stoclcstandard materialsfor certified stock standards .(9i^ pure or greater) ^ 
- - ' -'v., • " . '"X 

11.1.4 1:1 Hydrochloric Acid ' ' " o 
11.1.5 Polyethylene glycol - Free of interferences at the detection limit of the target analytes. 

11.1.6 Sodium bisulfate, Na2HS64, ACS reagent grade or equivalent. 

". 
12.0 STANDARDS PREPARATION ^ | 

'•»: V- '! • > 
12.1 All standards used in the laboratory must be recorded in the standards logbook. Vendors, lot #'s, 

concentrations, purity's, etc. are recorded. Each stan^d is given a uniqiib ID #. 

J '%K > 
12.2 Stock & Intermediate Standard Storage Requirements . 

12.2.1 Gas standards should be monitored closely for degra^OQ. Stock standards for gases usually 
will need to be replaced after month. Intermediate gas standards usually need to be 
replaced after one week. If the continuing calibration stand^d varies by ^ore than 25% from 
the initial calibration curve, then a new gas standard needs to be'prepared.xThe ftrsTcompound 
to fail will generally be dichlorofluoromethane, so it's response shpuld ,be monib^ed closely. 
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. ̂ 12.2.2 Ail other'stock st^dards may be kept up to 12 months. Intern 
for up tO '6 mon^s; however, they should be continuously J 

it ̂ 2 .u j„:i 

Intermediate standards may be kept 
monitored for degradation by 

j compariMn^of th^ response of the compounds in daily continuing calibration standards to that 
bfliie'inifi^ calibration curve. 

12.2.3 2-Chlorbethyl vinyl ether should be^repared separately from the other compounds due to its 
reactivity. Ihtennediate standards sliOTld be prepared fresh monthly. 

12.2.4 All stock and intermediate standards are to be stored with minimal headspace at - lO^C to 
•-20°^=- !•=. 

12.3 Stock Standards 

12.3.1 : Stock Solutions may be prepared from pufe^stand^dor purchased as certified 
.'solutions. Commercially prepared stock stOTdards Gp be psed a: uty concentration if they are 
ce^ified byl^e manufacturer ̂ r by an irtdependentsourcer. "y . 

12.3.2 If^feparing stock stand^ds^fromm^ compounds no adjustoWt factor is needed when the 
chemical greater than or^equli to 96% purity. If the^ puri^ is less than 96% then an 
adjustment factor must be used.'^ Prepaife stock stanciSd solution in methanol using assayed 
liquids. Transfer,the stock standard solutipn into teflbh seal&screw-cap bottles.. Store in a 
freezer separate from sampled tmd protect from light. ^ 

12.3.2.1 Gravimetric Method ' j ~ ; ' 
10,000 mg/L stock standard: 0.5g of each analyte (neat) is injected into a 50 mL 
volumetric flask partially" M with methanol which has been tared on an 
analytical balance.- tThe weight is recorded to the nearest O.OOOlg the volumetric 
filled to the mark with'methanol, capped i'ahd •inverted three times to ensure 
proper mixing. ^ ^ 

12.3.3.1 

12.3.3 Conunercial Stock Standards are purchased as custom mixtures from Accustandard Inc. . •% 
Standard I A: Volatile Organic Compounds - Liquids @ 2.0mg/mL in MeOH 
(AccustandardM502A-R-10X). See'I^e2A. 

12.3.3.2 Standard IB: Volatile Organic Compounds - Gases 2.0mg/mL in MeOH 
(Accustandard M502B-10X). See Table 2 A. '--.g 

12.3.3.3 Standard IC: Acrolein & Acrylonitrile @ 1.0 mg/mL,*5n water^^Accustandard 
M-603/M-001M). 

, / 
/ 
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1 

J, 123.3.4^ Standard ID; 2-ChIoroethyl Vinyl Ether @ 2.0 mg/mL in MeOH (Accustandard 
M-wic-iox). 

•y ' 4 y | 
: ^ -y]7 3 3 5 ^a^'^tandard IE: Custom Additions to Method 8260 @ 2.0 mg/ml in MeOH 
- ^ ^ V;(A(xustandardS-3439-Rl). See Table 2A. 

12.3.3.6 ip j-Stmidard H: Appendix IX Standard @ 2.5 mg/mL in MeOH (Accustandard 
• S-3651 Volatile Custom Solution). See Table 2B. 

,,, X 12,3.3.7^^^"' Standard HI: Internal Standard/Surrpgme Standard Mixture: These standards 
^ " are pmchased commercially at 2.0 mg/ml for the Ion Trap and at 5.0 mg/ml for 

the'MSB's. The cbmpoimds are also different between the two instruments due to 
spectral interferences on the Ion Trap fw the recommended 8260B internal and 
surrogate, standtffds. 

^ 123.3.7.1 Internal Standards for Ion Trap (Ultra Scientific 

12.3.3.7.1.1 Pentafluorobenzene X,, 

12.3.3.7.1.2"- 1,4-Difluorobenzene 

12.3.3.7.1.3 Chlorobenzene-d5 -' 

12.3.3.7.1.4 1,4-Dichlorobenzene-d^ 

12.3.3.7.2 Surrogate Standards for Ion Trap (Ultra Scientific / 
X./'' ^ 

12.3.3.7.2.1 Dibromofluoromethane ' 

12.3.3.7.2.2 71)iuene-d8 • 

12.3.3.7.2.3 4-Bromofluorobenzene 

12.3.3.7.3 Internal Standards for HP 5971 NISD (Ultra Scientific ,' > 

12.3.3.7.3.1 Fluorobenzene \ 

12.3.3.7.3.2 Chlorobenzene-d5 
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7.4 Surrogate Standards for HP 5971 MSD (Ultra Scientific 

12.3.3.7.4.1 Dibromofluoromethane 

^ l,2-Dichloroethane-d4 

I2.3.3I7.4.3 nToIuene-dS 

-r' tf . '., , , i \=;4|2.3.3.7.4.4 i4-Bromofluorobenzene 

12.4 

W % , • 
' l'i3.3.8 Stan^d IV: Standard Surfbgate% 2.0mg/mL in MeOH (Ultra Scientific STM-

33qN). lb, 

Intennediate Standards - cdni&ntrations, of working, surrogate,;;and>jnternai standards are recommended 
and subject to change, v . \ 

12.4.1 826o1nfermediate^tand^d:' TO will be at a concentration of 100 ug/mL. To make 
the 100 Ug/mL stmidtird add'50, uL of lA (123.3.1),^®^i2.3.3.2), ID (12.3.3.4), and IE 
(12.3.3.5) to 800 uL of methanol. - \ 

12.4.2 Acrolein and Acfylonitrile Intermediate Standard: This stan^d will be at a concentration of 
100 Ug/mL. To make, the l(X) ,ji^mL Standmd, a^^ 100 ufciof IC (12.3;3.3y^^^^^^ 900 uL of 
methanol. " ,S b'#' v 

•-•yb, " ; .iv A. • 

12.4.3 Appendix IX Intermediate Stand^d: This standard willbe at a concentration of 250 Uj^mL.; 
To make the 250 ug/mL standard^ add 100 uL of II (12.3:|6) to 900 uL of methanol. 

** •" " • 
12.4.4 Surrogate Intermediate Standard A: This standard will be at ji concentration of 50 ug/mL. To ? ; 

make the 50 ug/mL standard, add 25 uL of ly (12.3.3^8) to 97|^^ of methanol, this standard • / 
will be used for the initial calibration curves.'l'^ ^ - X , 

12.4.5 Surrogate Intermediate Standards B: This stand^d^^Il be afla.concentration of 20 ug/ml. To 
make the 20 ug/ml standard, add 10 uL of IV (12.3;3.^>'to 99()%jOf meth^ol.Ithe surrogate 
standard will be used for spiking methanol extracted ^ples. ' 

^ ' 'X ' i *' 12.4.6 Combined Intermediate Internal Standard/Surrogate Standard^ixture 

12.4.6.1 If adding IS/SS standard manually, make a working standard by ad^g 1 mL of a 
2.0 mg/mL commercially prepared standard III into a 3/4 fcll 100 ni volumetric 
flask. Add ^e standard directly to the methanol to prevent my loss of the volatile 
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Follow the same procedure for the commercially prepared surrogate 
• J ii solution. Dilute to volume with methanol, stopper, and invert 3 times. 
' • ' /produce a working standard at 20 ug/mL. Transfer the solution to as 

, ; X ^ many 1.5 mL auto sampler vials as possible and store in the fireezer. 

- " 12.4.6.2" "If the purge and trap auto sampler will add the IS/SS Standard automatically, 
jnepare a working standsu-d solution at 200 ug/mL by diluting 1 mL of the 5.0 

"v... ,mg/ml commercially prepared standard HI into a 3/4 full 25 mL volumetric flask 
^ Store in the fireezer. 

-'Vv.rfi/:! 
12.5 Calibration and Calib^oii Check Standards are prepared in water in either a 50 mL volumetric flask or a 

5 mL gas-tight syringe using fte formula below.'CCV'standards are at 40 ug/L for all compounds excpet 
the Appendix IX compoimds which are at 100 ug/L.; , r . ^. 

12.5.1 Working standardsjue prepared in water in either a 50 mL volumetric or a 5 mL syringe using 
the formula below:; ' \ 

J vs=m£*-.-- , , • I " 
• ">, -cs i' 1,^ . ..-y 

where: J f' \ I r . 

Vs = volume of stock to inject (uL) > 
Cf = firud concentration of working std (ug/L) " 
Vf = final volume of working stds (uL) 
Cs = concentration of stock (ug/L) A'. 

These Standards are prepared as needed and are not stored. See section 14.2.2 
' •• •••'H "• -

12.6 Matrix Spike Standards ' V 

12.6.1 Intermediate stock standards as prepared in ,section 12.4.1 are used fOT^matrix^ikirig 
purposes. Matrix spikes are prepared usin^the formula given in section,12.5. The final; 
concentration will be40 ug/L. ' < 

12.6.2 For a quality control purposes, the following compounds are routinely reponed: 1,1-
dichloroethene, trichloroethene, chlorobenzene, toluene, and benzene. 

12.6.3 For the State of Wisconsin samples, all analytes from the matra.^ike standard are to be 
reported and compared to statistical control limits. .f W v> 
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12.7 UibQiratoiy EoitifiM Standards 

12.7.1 Intermediate stock standards as prepared in section 12.4.1 are generally used for laboratory 
V|vX are prepared using the formula given in section 12.5. The final 

concentration will be 40 ug/L. V 

12.7.2 For routine quality control purpose, the following compounds are routinely reported: 1,1-
dichloroethenej trichloroethene, chldrobenzene, toluene, and benzene. 

12.7.3 For the State] of Wisconsin samples,>all analytes from the LFB standard are to be 
.refwrtetlahd compared ̂  statistical cbi^rqlTimitsi^ 

12.8 Laboratory Control Sampleti.CS) Standards ]'!?' 

12.8.1 Intermediate stoBt St^^ds as prep^edjih sectiqlfi'* 12.4 are used for Laboratory Control 
Samples. ^The analyst must use a different lot f standard than the one used for the calibration 
standards. Th^^CS stmdards are prepared ^'in 12.5 and are made using standards lA, IB, 
IC, ID ^d IE for:a regular^60B curve or using standard II for an appendix IX 8260B curve. 

••7 
12.8.2 All initial calibration curve arihlytes hfe spiked into theiLCS standard^For a complete list see 

Tables lA aitd] IB. The , concenMti^';are 40 ug/L IOT regtdar 8^ and ICQ ug/L for 
Appendix IX. f ; 7;]' 

> . '•'Ai:;''' 

13.0 SAMPLE PREPARATION 

This section includes procedures beginning with ]femoving^ sample from refirigeration Mtif j^'ple lu^ been 
concentrated onto the sorbent Uap. ' 

13.1 Allow the sample to come to ambient temperature prior to iiittoducing it to the syringe.TJIf either the 
Dynatech PTA 30 or 0.1. 4552 autosampler will be ji|^ for s^pje anailys,is, the sample will n^mo 
preparation - the 40 ml vial will be loaded directly intMhe autosariipler. t' the ALSS016 or Djmasoils 
autosamplers will be used, remove the plunger from a 5 ml symge. 0^^ the sample bdtde and carefi^y 
pour the sample into the syringe barrel to just short of overflpwjng. Replaw the ^j^'gejplunger. Vent 
any residual air while adjusting the sample volume to 5.0 ml.f Jince this^rocess of^tS^g an aliquot 
destroys the validity of the sample for fhture analysis, if only one siample vi^^Jias ^en provided, the 
analyst should immediately place the remaining sample in a 20 ml vial^wi^ no fi]^dspaceV4o be used if 
subsequent analysis is necessary. Pull back slightly on the plunger, spike IB ul of &te intem^surrogate 
standard solution (12.4.6.1) directly into the 5 ml syringe, and inject the sample'into pur^ging chamber. 

1 L 
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-13,1.1 For matru ̂ ikes, if using Tekmar instruments, add 2 ul of the 100 ug/ml intermediate stock 
, stmdard (12.411) in addition to the IS/SS standard If using a Dynatech or 0.1. instrument, add 
26 ul of the 100 ug/ml intermediate stock standard directly to a 40 ml vial. Refer to section 
9^2 for recoi^ended purge and trap conditions. Spiking amounts are subject to change. 

13.2 :Soi]/Sludge and Waste Samples: 

13.2.1 Low Concentotion Method: ^This is designed for samples containing individual purgeable 
^ cpmppimds of <1 mg/kg. Ti^atrix employs two method for the low-level soils. The closed 

/ ;systm*piffge,jm trap^by^^A method 5035 is based on purging a heated 5 gram sample 
'' •"> • collected in a'vial pre-pfeserved with a sodhum bisulfate solution. This procedure is described 

in detail in TriMatrix SOP GR-04-105. The other method, based on the older 5030 method 
• preparation is detailed below. It is based on purging a heated sample mixed with organic-free 

' , reagent water Containing the internal/surrogate stan^d and, if applicable, matrix spiking 
standards. Analyze all blanks, spikes, standards, and samples under the same conditions as the 
samples. ''C 

13.2.1.1 Use a 5g sample if the expect^ concentration is <0.1 mg/kg or a Ig sample for 
C expected concehtratitms between 0.1 and 1 m^g. 

13.2.1.2 ' A heated purge calibration curve must be'prepared and u^ for the quantitation 
of all samples analyzed with the low concentration method. Follow the initial 
and daily calibration instructions, except for^the jaddition ..of . a 40° purge 
temperature.. 

13.2.1.3 The sample (for volatile organics) consists of the entire contents uf the^SJ\mple ^ 
container. Do not discard any supernatant liquids. Mix the. contents of the 
sample container with a narrow metal spatula. - Weigh the amount determined in. 
Section 13.2.1.1 into a tared purge device or autoMimpler vial. Note dnd record 
the actual weight to the nearest 0.1 g. . " ^ / 

13.2.1.4 If a Dynatech PTA 30 or O.I. 4^52 autosampler islto be used, then weigh out tho 
soil directly into an autosampler vial.,'The autosampler will automatically add 5 
ml of water, along with 1 ul of the IS/SS stmlmd (l'2.4.6.^Tto the sample 
container before purging. If a TekmlLALS 2016 js to be;^sed,-remove the 
plunger from a 5 ml Luerlock type syripg'^ and fiilymtil overflowing with 
organic-free reagent water. Replace the plunger'3hd com"^ss the reagent water 
to vent trapped air. Adjust the volume to 5.bjnl.-sPull b^ slightly on the 
plunger, and spike 10 ul of the IS/SS standard soluSon\12.4.6.i);toectly into the 
5 ml syringe. 

o 
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,13.2.1.4.1 For matrix spikes, if using Tekmar instruments, add 2 ul of the 100 
ug/ml intermediate stock standard (12.4.1) in addition to the IS/SS 
standard If using a Dynatech or O.I. instrument, add 26 ul of the 
100 u^nil intermediate stock standard directly to a 40 ml vial. Refer 
to sectipnj.9.2.2 for recommended purge and trap procedures. 
Spiking amounts are subject to change. 

-13.2.1.5 • After addition of the reageht water containing the IS/SS standard (and any matrix 
stand^s, if nece^^), load the sample onto the purge and trap 

§:"A:1-.<g.^-'-^^^-^'^utosynpler system. -

NOTE: Prior to the attachment of the purge device. Sections 13.2.1.4 and 
l3,2.1.5"must be p^ormed ^pi^y and without intemiption to avoid loss of 
volatile'organics. These jsteps must .be performed in a laboratory free of solvent 

''^-fumes/v^'"' . 

13.24.6 ^ Fit the heatingd|ck;et over the purging device tf using a Tekmar heated pmge and 
,; 'trap unit. (The|Dynaiech autosampler uses a heated purging chamber.) Heat the 

" . sample to 40°C wliiie purging. Refer to section 9.2.2 for recommended purge and 
'trap procedures. ' r 43 

13.2.2 High Concentrationlyidthod: The method is based on extracting theSoil/sludge with methanol. 
A waste sample is either extracted or diluted, depending on its solubility in methanol. Wastes 
(i.e., petroleum and coke wastes) that are insoluble in methanol are diluted with polyethylene 
glycol (PEG). An ahquot of the extract is added tabrganic-free reageht water. This is ptuged 
at 40®C. All samples with an expected concentration of >1.0 mg/kg should, be analyzed by this 
method. ' . • 

13.2.2.1 The sample (for volatile orgariics) consists of the entire contents of (he sample 
container. Do not discard any supernatant liqiuus. Mix the contents of the 
sample container with a narrow metal spatula. For sediment/soil and wtiste that 
are insoluble in methanol, weigh 4g'|wet weight) of sairiple into a tared 20 ml 
vial. Use a top loading balance. Nore md.record the actual weight to 0.1 gram. 
For waste that is soluble in methanol or PEG} weigh fg (wet wbighf) into a tared 
scintillation vial or a 10 ml volumetric flasfc' (If a vial bSr^tube is liSed, it must be 
calibrated prior to use. Pipet 10.0 ml of the appropriate solvent into'tiie vial and 
mark the bottom of the meniscus. Discard this solvent.) Other solvents and 
procedures are covered in TriMatrix SOP number*G^g4-105,«3g/oje(/ System 
Purge and Trap Extraction for Volatile Organics in Soil ahd^Waste Samples 
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if' f | For isediment/soil or solid waste, quickly add 9.0 ml of appropriate solvent; then 
r-^ fv {f add 1.0 ml of the surrogate standard (12.4.5) to the vial. For a solvent miscible 

sarnple, dilute the s^ple to 10 ml with the appropriate solvent after adding 1.0 
" ; naipf the surrogateistandard (12.4.5). For matrix spikes, add 200 ul of the matrix 

^ cniVino ctiinHijrH ^19 A 1^ Pon onH cHaW fnr 0 min 

O 

K ^ . spiking standard (12.4.1). Cap and shake for 2 min. 

Lr NOTE: SectioiK 13.2.2.1 and 13.2.2.2 must be performed rapidly and without 
^ " ,f interruption tp^vbid loss of volatile organics. These steps must be performed in a 

^ s ffff: Vf laboratory frre 
\ >• kly 

'•'r : ' 13.2.2.3 After settling has occurred, transfer approximately 4 ml of the extract into a vial 
' ' 5 , for storage, using a' disposable pipet. TTies remainder may be discarded. These 

' - f'' extracts should be stored at 4®C-in the dark,-prior to analysis. 

13.2.2.4 For each batchy,of samples prepped the analyst must also prepare a Method 
Preparation Bla^ (NffB) and a Laboratory Fortifie<' Blank (LFB). For the MPB, 
add T.'p ml of the surrogate standard (12.4.5)'^ 9.0 ml of the appropiTate solvent 
For the LFB, use 0.2 ml of the matrix spiking( 12.4.1) in addition to the surrogate 
standard and 8.0 ml of solyent,^ 

13.2.2.5 If a screening procedure was followed, use the estimated concentration to 
determine the appropriate volume of methanol extract to add to the 5 ml of 
organic-firee reagent water for analysis. Otherwise, estimate the concentration 
range of the sample from the low • concentration analysis to detenhirie the 
appropriate volume. If the sample was submitted as a high concentration sample, 
start with 100 ul. All dilutions should keep the response of the major corudtuents . 
(previously saturated peaks) in the upper half of the linear range of the cti^e. 

--f 
13.2.2.6 Remove the plunger from.a 5.0 ml Xuerlock type syringe and'fill_jtuntil . " 

overflowing with organic-firee reagent water. Replace the plunger and c'rhnpress ; 
the water to vent trapped air. Adjust the volume to 4.9 ml. PuU jthe plunger back 
to 5.0 ml to allow volume for the additrqn of the ^ple extractrAdd the volume' 
of methanol extract determined in Sectiqnh3.2.2.5 and a volime df-methanol 
solvent to total 100 ul (excluding methanol irj'standards). ^Inject 10 ul o^intemal 
standard (12.3.3.7.1). Inject sample into purging chamber' Refer to section 9.2.2 
for recommended purge and trap procedures. * _ ^ 

t J . 
13.2.2.7 Analyze the MPB, LFB, and duplicate matrix spikes as in section li2.2.6. 

w.-—•» 
>. r 

/ 
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14.0 CAlMl^tlQN P16 

Tuning Criteria 14.1 

14.1.1 

14.1.2 

No analysis of any kind may begjrt^m^ 50 ng of 4-Bromofluoroben2ene (BFB) injected onto 
tKe'systerti produces a spectra thatpise|Jhe tuning criteria given in Table 3. 

The^intemal. standar^^ mix as prepared in 12.4.6.1 contains 20 mg/L of 4-
Bfdmbfluprbl^nzene (BF®)'. Purging 2;5lL of this^stodard in 5 mLs of reagent water puts 50 
ng of BFB on colmnn. BFB's must the^^™ 12 hours for method 8260 and every 
24 hoius for method 624 before^axiy,samples, bl^s or s^dards are run. 

TABLE ̂  p:Y ION ABlpDANpftlRfrERIA 

.4f'\ 
Mass' ; Ion Abundance Criteria -.fonAt -,-5r-
50, is t6'|G%\of mass 95^ 
75% 30tb|0Winass95 
95 base peak, 100% relative abundfuibe "HS 
96 5 to 9% ofm^95 :^ ^ "e ; 
173 , less thtm 2% of massT^ \;J: ' 
174.'^ ;greatef Ihtm 50% of mass 95 ^ -
175 5 to 9% of mass 174 f 
176 greater than 95% but less;thm^!ipi% of mass 174 
177 5 to 9"^ of mass 176 | ^ 

14.2 Initial Calibration 

14.2.1 In addition to passing the BFB tuning criteria, a 5 point calibration curve must initially be run 
before any samples can be analyzed. A heat|d curve% required if low level heated soils are to 
be analyzed. TriMatrix analyzes all sfaiidards and ̂ samples using a heated pui^e. Xu ' 
target compounds and surrogates must be included in thl;^ point curve including intern^; 
standards and surrogates. ^ |/ ^ V 

14.2.2 For Dynasoils and Tekmar-ALS 2016 Autosamples rerribve^e plunger from a 5 ihL luer lock 
s)Tinge. Fill the syringe with reagent water. Replace the syrmge pii&ger anti ;Compress the 
sample. Tilt the syringe so the tip is in the air and vent anj^eadual aifjwhile adjusting the 

Add sample volume to 5.0 mL. Pull back slightly on the plunger to creat^a^all h^d space. 
10 uL of internal standard standard spiking solution (12.4.6.1) tHfbuj^the tip the syringe. 
Next, using a syringe, withdraw the volumes of standards specified in TabJ^,4A or 4B and add 
the aliquot directly to the 5 mL syringe through the tip. When dischar^fiig the contents of the 
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. r -.r' -

o 

micro syringe, be sure that the end of the syringe needle is well beneath the surface of the 
reagent wa^r in -^e 5 mL syringe. Attach the syringe to the syringe valve on the purging 
device. OpOT the yalve and inject the sample into the purging chamber. Close the valve. Start 

•purging and data acquisition. Other concentration levels than those in Tables 4A and 4B may 
be analyzed. Note: a constant ^qunt of internal standard is added to all standards, while 

" surrogate'concentration will vary. ''Pie second number in table 4A is the surrogate standard 
concentration in each standard, M x 

^ 
14.2.3 For the Dynatech PTA 30 W/S Autosampler, prepare standards in 50 mL volumetric flasks 

fusing 10 times the amounts listed in Table,4 A&B. Transfer the sample to a 40 mL vial and iusing 10 times the amounts listed in Table 4 A&B. Transfer the sample 
; lo^ on the autosampler. sjhe autos^plei 
surrogate standard mixture before pinging. 
load on the autosampler. sjhe autos^pler,:^ill taka^a 5 mL aliquot and add 1 uL of internal 

^ • i-i i-fc n r, 

A. 
For soil samples and heated water Samples, foUow th^rame procedure only that a 5 mL aliquot 
of standard musfbe mmuaUy added to''a^^O niL^y. jlntemal/surrogate standard will be 
automatic^y adde^ before purging. AU heated standards will be heated at dO^C. 

14.2.4 Ctdculate Respond Facfes'^pUFs^ for each%ompound usinirthe quantitation ion, and the 
internal stmid^d ion listed in'Tables 5A or 5B. The RF »«ilculated as follows: 

' Ax*Ci3 ... .. .. 
RF= 

--. Ais^Cx ,L, - A 
where: " ri 
Ax = Area of the characteristic ion for ^e target compound. 
Ais = Area of the characteristic ion for the specific internal standard. , ; " 
Cx = Concentration of the compound being measiued. ; 
Cis = Concentration of the specific internal standard. ' • 

\ 

'•A. -.f 
js 

%v ' if ^ 
V 

•ih-
% 

"4"' 
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- 'i| TABLE 4A 
STANDARD 8260 VOLUMES REQUIRED FOR CURVE 

'•r .-r „ T 
Cbncentration 'i - Yoiii^nie (nL) of 

of Working Std ' ' St^dard 
(ug/L 8260/Surr) , (12.4.1) 

, 10/80 ' 0.5 
' -20/70 ^ 1.0 

.40/40 —2.0 
100/60; 
200/50 v l5.0 

VoluiM|tiL) of 
gt£maar'd..T 

0.5 ' 
i-O^jafe: 

Volume (uL) of 
Standard III 

(12.4.6.1) 
10.0 
10.0 

5.0#'' 
2.0!#=^-'^#^ 10.0 

>0.0 
#iQ.O 10.0 

*Note: For standard made-up 50 mL^Voluniehic flasks, acid 10 times the above amounts. 
•%-V'•' V H.-;. -i'' J 

.ft 5%. 
V/ 

4''y iv,y 
y" -

Volume (uL) of 
Standard IV 

(12.4.4) 
4.0 
3.0 

2.0 
1.0 

.-x.-y 

r;y 
--y 

-{ 

TABLE4B 
APPENDIX IX VOLUMES REQUIRED FOR CURVE 

Concentration . 
of Working Std • 

(ug/L) 
25 
50 
100 
250 
500 

'#V.. 

Vdliime (uL) of VolumetuL) of 
, Standard # } Standard III 
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o 

14.2.5 

14.2.6 

14.2.7 

For compounds not listed in Tables 5A or 5B, a major ion that is dissimilar to potential 
coeluting or inhering ions should be chosen as the quantitation ion. The internal standard 
ch^n should be me that has a retention time closest to the compound being measured. 

. "S'tl 3 • •fi;' i •:.< •••*: 
An average RF for all 5 poin^bf the curve must be calculated for each compound. Five 
compourii for'a nunimum average response factor. These are the System 
Performance Check Compounck (SrcC's). They are chloromethane, 1,1-dichloroethane, 
broihoiform, lil,2,2-tetrachloroe^bane, chlorobenzene. The minimum relative response 
factor for the SrcC's are as follows; / 

-Chloromethane 
l.l^pichloroethane 6.l6 
Brdmoform 
Chlorobenzene i 0.3C^>?> 
1 X2-'fotrachloroethane 0.30 

This check is used to monitor compoimd instability ^d degradation caused by contaminated 
lilies 0? active Sites in the systeni'/'Examples of these occumwices are: 

^ 'I V 
Chloromethane: This ^compound is the most likely compound to be lost if the 
purge flow is too fast' ^ ^ 

14.2.6.1 

14.2.6.2 Brdmoform: This'icompotiid^is one of the compoundls most likely to be purged 
very poorly if the purge flow is too slow. Cold spots andfor'active sites in the 
transfer lines may adversely affect response. Response of the quantitation ion 
{mjz 173) is dir^tly affected by ,the tuning of BFB] at ions m/z 174/176. 
focreasing the Wz, 174/176 ratio may improve brpmoform'ie^nse. 

-•K • J '"-I .. 
Tetrachloroethane and 1,1-dichlorbethane:-These compounds are degraded by 
contaminated transfer lines in purge, md trap systems and/or acfive sites in 
trapping materials. ' ^ ^ • 

The Percent Relative Standard Deviation (% RSp)Jalso must te calculafed for all compounds. 
Using the RFs from the initial calibration, calculate the % RSD using the following formula: ; 

f Ji ^ 

14.2.6.3 

I RSD = (SD/x) * 100 "V 
where (J 
RSD = relative standard deviation. 
X = mean of the pve initi^ response factors for a compound. -
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- SD.. = standard deviation of average RFs for a compound. 

Ail compounds should have a % RSD of < 15%. Six compounds are used as Calibration Check 
Compounds (CCC's): 1,1-dichloroethene, chloroform, 1,2-dichloropropane, toluene, ethyl 
benzene, vinyl chloride. These compounds must have a % RSD of <30%. If the % RDS is 
greater than 30 percent for any CCCj corrective action must be initiated and the system must 
befecalibratt^. i .1 . • 

RSD of an non-CQ cbmpound is 15% or less, the relative response factor is assumed 
constant over the calibration range, and the average relative response factor may be used for 

.'quantitation.- v„. 

14.2.8 

14.2.9 

-14.3 

If the % RSD of any non-CCC coihpound is greater than|l5%, than the analyst must construct 
calibration curves of tffea ratio (Area analj^eyArea-l^ljverses concentration using first or 
higher order regf^inoittfit pf the five calibration sttUidards. The analyst should select the 
option which provides die lei^t calibration error, . ' Xs' 

0'-"" ' 
-Continuing Calibiation -'0 

14.3.1 Every 12 hours a 40 tig/L continuing calibration st^bafd containing each compound being 
quantitated is run after the BFB (see section 14.1). If a calibration curve has just been run then 
the 40 ug/L standard from the curve will be used as the 12 hour standard. ,j^s is done to 
verify instrument ^nsitivity, and to confirm tiie .iititial calibintipn curve is stUl valid. The 
continuing calibration standard is verified similarly to the initial calibration curve, by checking 
the SPCC's and the CCC's.; The run must be heated if performing low level heated soil 
analyses. "XX X- ' .gX' •.-X XX 

14.3.1.1 System Performance Check Compounds (SPCC's): This is the same check tiiat is , 
applied during the initial calibration. The response factor for the SPCCjXi 
compounds must be as listed in 14.2.6,, (See section 14.2.4 for response factorX|| 
calcuLation.) If these minimum responseXfactors tire not met, the system must 
evaluated, and corrective action .inust be l%en before sample^ analysis begins.:? 
Some imssible problems are standar(| ipixtureXdegradation, injection port inlet' 
contamination, contamination at the,->frpnt end 6f^the analytical column, ah| 
active sites in the column or chromatographic systeni. v X 

X X 
14.3.1.2 Calibration Check Compounds (CCC's): After the SPCC's are met, the CCC's are 

used to check the validity of the initial calibration. Calculate the percent drift 
using the following formula: .. X Xg, XX, 
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•fe- r Drift = (Ci - CcVCixlOO 

^here: 

' r "r Ci = Calibration Ch^k Compoimd Standard concentration. 
Cji = Measure concentration using selected quantitation method. 

V'-
, ̂  % Drif^Jc^each CCC is less than 20%, the initial calibration is assmned to 

, •( valid.^If,|ji¥criterion is not met then corrective action must be taken. This 
V ^criterion MUST be met tefore s^ple analysis can begin. If the CCC compounds 

are not analytes of interest, theh^all ^get analytes must adhere to the less than 
20% criteria. 

14.3.1.3 The'internhl standard re^onre^ and retention times of the calibration verification 
standard must te evaluated inunediately qfter or during data acquisition. If the 
retention ^^e ior any intem^^standard' clmges' by more than 30 seconds as 
compared to the 40 ug/L stand^id. the system must be inspected for malfunctions 

' and corrections^usf be made as neededT' If the area for any of the internal 
standards changes by a'Tactor of two (-50% to + .-(0%) as compi-ed to~ the 40 

;'ug/L stand^d, the system must be inspected Ten- malfunctions and corrections 
must be made ̂  needed. When corrections are made, reanalysis of the samples 
analyzed while the system was malfunctioning are nece^ary. 

13.4 Blank 

13.4.1 After the BFB and the curve or continuing calibratioii has been run, a reagent water blank is 
required before any samples are analyzed showing that the analytical system is finee fixim 
interferences and contaminaiton. 'The acceptance criteria for the instrument blank is that all 
analytes of interest must be below their , minimum., reporthig limits for all samples to be 
analyzed in that analtyical batch, except for honunon tab contaminants (methylene chloride or 
acetone), which may be 5X the reporting limit.. At a minimum"^ a blank is run every 12 hour 
shift. A blank will be run more frequently If con|aminatioiij^s suspected from a high level 
sample or if laboratory contamination is in questioft^^^The blank samples should be carried 
through all stages of the sample preparation and me%uiement st^s, and will be spiked with 
internal standards and surrogates. , y 

f V 

15.0 ANALYTICAL PROCEDURE 

15.1 Sample Analysis 

f .-I 
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15.2 

Desorb the saniple onto the column which should be temperature programmed to separate the analytes of 
interest Refer to section 9^11, 9.2.2, and 9.2.3 for recommended desorb, bake and colunm temperature 
settings. 

15.2.2 

If the response for any • compounds exceeds%e working range of the calibration curve, prepare a dilution 
of the sample. V. 

15.2.1 Water Samples:' Prepare a ^dtion of pie sample from the aliquot in the 20 mL vial (or a 
second vial) in either a 5 mLlsyringe or^a volumetric flask. Total volume purged must be 5 
mL. birgairacl firee water must be u^ for the dilution. Add 10 uL of the internal 
standard/surrogate spike mix (12.4.6.11it6'7Uie synnge. Inject into purge device and start 
purging and data acquisition. Alternatively, pour the contents into a 40 mL vial and load onto 
the PTA 30 W/S, which will autoinatically apd lS/SS ShgtStqds. 

fir' 

Soil/SIudge/Waste Samples: ftepare a lg sample (13.2.1.1) if the^jCxpected concentration will be within 
the linear range. If a larger dilution is' needed prepafe as in 13.2.2 bV per EPX jnethod 5035 as specified 
inTriMatrix'SOPGR-04-i05. '"K • -

15.3 Qualitative Analysis: 

15.3.1 The qualitative identificatiqn of coni] s is based on fetentionitime and comparison of 
sample mass spectra with sttmdqrd mass s^ctra. The characterisud jdns from the standard 
mass spectrum are defined to be'the three^jipns of greatest relative -intensity , or any ions over 
30% relative intensity if less than three such ions are present. ' r - : 

15.3.2 

15.3.3 

15.3.4 

All detected compounds must have^a relative retention time (RRT) within + 0.06 RRT units of 
the RRT of the standard compdnlhtfV^ h / d0'' 

%. % ' /y h 
The relative intensities of the characteristics ions in the sample^spectrum must, agree within ; v 
30% of the relative intensities of these ions iii the reference stahdhfd spectrum. t .. ft? 

When there are resolution problems between eompqimds, m^s spectral results will not givei la/ 
true spectrum of either compound. When this occiu^/examination of the'extfacted ion current 
profiles and possibly background subtraction, should bt^ed to help, identify whiflier or not the 
analytes are present. 

16.0 CALCULATIONS AND DATA HANDLING 

16.1 Aqueous Samples 

#' V 

?•' •• 
,1ft-
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' ::16.L1 Concen^ffipnqfatklyte is determined as follows: 

• is I:'^ ill A ^ 
K •DF=«g^. 

^ J^' 

i^y..-
t 

the characteiistic ion for the target compound. 
;'^y.= Ar^ Ae characteristic ion for th^specific intemal standard. 
iCis = Cqn^tration of the^pecific intqr^'standardinug/L. 

= Average Re^nse Factor. ^ 
DF = Dilution Factor. 

16.1.2 Sunogate Recovery 
*'W • ."P 

1^. •' 

•. #• Ax*Cis*DK$i(X> ",4i-"• 

TV = true value (40 for aqueous saihples) ̂  • ; i>4p* 

16.1.3 Matrix Spike Recovery > . '!> %">' ' -

'^"yi.^:CS-CC % i'-" ' 
% Recovery = -^x 100 y ,1?^ ., 

i ' TV 

CS = Concentration of sample plus spike (u^|as calculaS^ m 16.1.1 
CC = Concentration of sample (u^) as calcui^ed in 16.i,l^>^ 
TV = True value (40 for aqueous samples) > ' I % ^ 

16.1.4 % Relative Percent Difference of MS/MSD i ,) 

Cms-Cmsd 
% RPD = JClOO-'^ 

(Cms + Cmsd) / 2 

Cms = Concentration of matrix spike as calculated in 16.1.1. 
Cmsd = Concentration of matrix spike duplicate as calculated in 16rLl. 

o 

\. 
16.2 Soil/Sludge/Waste (low concentration method) ^ 
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16.2.1 . Concenlratibn of ahalyte is determined as follows: 

; mgl Ax*Cis 5ml L mg lOOOg 

AIS*RE.MW*%S 1000/71/ IOOOM^ kg 

Ax = Area of the characteristic ion for the target compound. 
Ais = Area of the characteristic ion for ̂ e^specific internal standard. 
Gis = Gdncehtration of the specific internal s^dar^i ug/L. 
RF = Average R^onse Factor ̂  ^^ 
DF = Dilution Factor. ^ ^'/ j 
W = wet weight of s^ple(g) ^ 
% S = % solids in decimal form (i.e., 0.9p = 90%^lid)?:)Used to calculate dry weight results 

for soils and sludges only. See Modified ̂ ^/Metfibd 460.3. 
^ yiv 

15:2:2 "Stirfbg^Recovei^^ ? .liffy 
S& 

16.2.2.1 Galculate as in 16.1.2 if surrogate was^Mded purge device or to syringe. 
' (As prepped in section 13.2.1.) , ' , |R:. 

16.2.3 Matrix Spike Recovery : v r .x. 

CS — CC i# 
I Recovery = x 100 # 

-TV 

Where: ' "'x 

GS = concentration of sample plus spike (m^g) as calculated lii' 16.2.1. 
GG = concentration of sample (mg/kg) as calculated in ib,2^1. i 
TV = true spike value corrected for % solids (generally 0:^0 for solid^saipples prior to % 

solids correction.) ^ 

16.2.4 % Relative Percent Difference of MS/MSD y }' 

Cms - Cmsd , f L-. ® 
%RPD = ——;clOO 

(Cms + Cmsd) / 2 1.^ 4^-. 

c 
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16.3 

: of matrix spike as calculated in 16.2.1. 
Gmsd = Concentration of matrix spike duplicate as calculated in 16.2.1. 

Soil/Sludge and Waste' (Higli Concentration Method): 

16.3.1 i SConceiii^on of analyte is determJned as follows; 

Ax*Cis WF : V mg ^ lOOOg 
irio/kfi — —' •* ' • ^* — • • * — * ' 

.V ^ Ais f RF %S W 1000m/ IOOOM^ kg 

Ax = area of die charact^stic ion for th^target copipound 
Ais = area of the characteristic lonjot the specfe rhbni^ standard 
Cis = concerttrafton of the specifiaihternal stahitod in u|^ 
RF = AverageResporise Factor ^ 

• DF = dilution factor"'^', ? ' -
, V = volume of solvent added to sample during extractipriSr dilutioit^fniL) 
W = ,wet wei^t of sample extracted or dilut^ (g) i-' " 

-% &j:^ wUds ffl decimal'fi^ (ke^I).90 s^% solid).^sed to calculate dry jye^ht reailts^ v~-
-P- for sdils and sftdgayoBty?-^Wastes are-ca^aTated wet we^ht basis. See ' /iS 

Modified EPA Method 160.3. ' 
V -r \ 

16.3.2 Surrogate Recovery . 

% Recovery = 
A.*Cts*DF*m;, 

16.3.3 

.Ais*RF*TV 

TV = true value of siurogate spike^ 
fy 

Matrix Spike Recovery , 

I Recovery = 
CS-CC ^^1-" 

X 100 / 
TV 

• 

/ 

16.3.4 

CS = concentration of sample plus spike (mg/kg) as c^culated in 16.3.1. 
CC = concentration of sample (mg/kg) as calculated in 1^.^.1. 
TV = true spike value corrected for % solids. 

% Relative Percent Difference of MS/MSD 

L 
Tpjj^ '=sh^m 
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Cms - Cmsd 

16.4 

16.5 

' r%RPD = 
I I.'-'':?!?(Oris + Cmsd) / 2 

•,;-C 

;clOO 

Cms ='Concentration of matrix spike as calculated in 16.3.1. 
Cniid!^ of matnxipike duplicate as calculated in 16.3.1. 

• '• 1 Vr;-
Where t^pUcable/ 'ute;^ line fitted to "the initial calibration to determine the concentration of 
analytes. : -* , if 

Tentatively IdCT&y Compounds (TIC'S) Ji^ 
When requested/^ estimate of concentration for :j|^y|^s not .Resent in the quantitation standard(s) will 
be made. The most recent reld^e of the NIST/EjPA/MSDCm^s spectral library shall be used to identify 
TIC'S. Compounds with,responses less thanyiO% of the internal stmdard will not be reported. Relative 
intensities of the major iohs in the reference'^ectruin,;|ions greatif |pn 10% of the most abundant ion) 
should be present in the sanipld^^ctrurn. The relative intera^hes p|ihe major ions should agree within 
+/-20%. (Example: For an ioii with iui abundance of 50%^of the stand^d spectra, the corresponding 
sample ion abun^ce niiist be between 30 and 70%.) "^^oiecuLaT'idns pre^nt in the reference spectrum 
should be presenj:m the sam^ spectrt^^ Iogs pres^In. the sampj^i^trum but not in the reference 
spectrum should be reviewed fOTs^ssible^a^rquhd conbuninatiq^^^resencd Of co-eluting compounds^ 
Ions present in the reference spefctrum but not in%e sample spOctifum should be reviewed for possible 
subtraction from the sample spectrum because qf backgrpund contamination or co^luting compounds. 
The formulas given in 16.1.1, 16.2.1, and 16.3.1 used to quantitdte TIC's with-the following 
modifications: The areas Ax and Ais should be from tho total ion chromatogram, the infernal standard 
used will be the closest in elutio'n time to the unknown"iri the aunple that is ftee of interferences, and the 
RF used will be 1. The concentration obtained will be reported indicating that the value is estimated. If 
no valid identification can be made then the compound should be reported as unknown aromatic,; 
unknown hydrocarbon, etc. f v ^ y 

17.0 

17.1 

DATA REPORTING AND DELIVERABLES •X. 

The analyst running a set of samples is responsible not only for the Quality of the data results themselves/, 
but also for filling out the correct documentation. It is impoHiint to dcictunent thp analyses by correcdy 
filling out, hinting in, and filing the correct paperwork. This isVeqyired Kw^quality controt^uiposes, arid 
in order to provide the client with defensible data. 

17.2 LIMS Reporting 

'4. 
" I 

17.2.1 When the analyst has fmished running a set of samples the data must-be turned in to LIMS. 
The benchsheets must be filled in completely to insure that the results'aire reported correctly, 
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and the data is associated with the right quality control batch. It is important that the quality 
control batch number from the extraction summary, and the analytical batch information from 
the 24 hour shiftWe both filled in correctly. The ^lution factor needs to be added if necessary 
so that the detection limits are raised accordingly. All positive hits should be added by 
crossing out the, detection limit arid writing down the fmal result that goes to the client on the 
right hand side of the detection UmiL This is the result that has already been through all 
necessary calctdations, including me dilu^on factor. If a dilution was made to the sample and 
there was a positive hit, the analyst also^must include the new elevated detection limit for the 
anal^ with the positive hit by writing it down to the left of the normal detection limit. 
Surrogates results are reixrrted in amoiints found in^the extract, amount spiked in the extract, 
and percent recovOTes. 

17.3.1 All run, maintenance, tape, and standard logbooks must'be fiUejl in cbmpletely and correctly. 
Corrections are to be made with a single lineout and then initialed and ^ted, not a writeover, 
and blank lines in the run logbook should be Z'd out, initialed and dated. 

17.3.2 All ICV and CCV standard runs must be archived in their correct binders.' 

Approved By; ^ A ^ Approved By: L 
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17.2.2 If there are spS^, the quality "control bencl^^ets mi^'^so be turned in. In addition to the 
requirements listed in Section 17.2.1, quj^^ control binchsheets need the spiked amounts, 
percent recoveries,Jauid percent difference wherb^appiicable. If out of control results are 
present due to extraction or severe matrix problems, the Mclude (EXC) box should be checked 
to prevent the d|ta from^biasuig the recovery ̂ window Statistics.! 

17.2.3 A method blank (MPB) and a Ldborafory Fortified Blmik (LFB> must be turned in for every f 
analytical batch. If running both 8021 MMI 601/602 s^ples, blank beiichsheets must be turned 
in for each method. It is important to rememter that d LFB cannot be tiirned iii without first 
having turned in the associated MPB. A three digit extension (shift and date of the month -
i.e. 115 for fust shift on the 15th) will be aligned to each MPB and LFB. and this same 
extension will be added to all associated samples ai^yzed at the same time. 

17.2.4 If internal chain-of-custody is required it is very important that the COC sheet is filled out 
correctly. All days that the analyst is in possession of the samples need to be accounted for. 

17.2.5 All LIMS benchsheets (including the COC sheets) are to be placed in the correctly colored 
folders and turned into the data entry pffs^n respohsible for entering the results: The blue 
folders containing the MPB's also should liave the btahk raw data quantitation remits and 
chromatograms included. All rush or past due projects shoiild be ui red or green folders. 

17.3 Laboratory Required Paperwork -

o 
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^ 17.3,3, V, All LMS documentation (except for the sample and quality control benchsheets), and the raw 
, ^ ^ data (except for the blanks and what is listed in 17.3.2) should be placed in the correct folder 
v;""T /lota tima o-n/l /»rirktar*tc timed ̂ to/^ie Volatile Laboratory technician who will record the date, time, and contents 

i tlw w^ turned in. 

17.4 -feuhdihgWd-Si^^an^ 

17.4.1 iRounding is pe^ormed on the fin^ quantitated result only. All non-quality control results are 

17.4.2 control results ar^rounded to 3 significant figwes. 

Percent 
figmes. 

17.4.3 Percent recoveries and percent differences are reported as; whole numbers up to 3 significant 

, Nf't) A'' y yff 
'i 

18.0 QUALITY ASSURANCE 

,-c; 
18.1 BFB (Section 14.1)/ ji / i j W 

18.2 5 Point Curve (Section^'U.^) -, x; 

18.3 Continuing Calibration Standard (Section 14.3) 

18.4 Blank (Section 14.4) •' ? 

18.5 Method Preparation Blank (MPB) 

V-

r'4 ^ •• 
•A '' -/>• 

•-p'-'-y 

An MPB must be analyzed each day prior to running ^plesV|ind must|iave no positive results above the 
laboratory reporting limits for any analyte. If this ret^irement iliiot met, s^ple analysis may, not begin|i "/x-
and corrective action must be performed. The only exception .to this Ms for cgmmon labdratoty / 
contaminants (i.e. methylene chloride, acetone, and MEK),^hich may contain up to five times thp< 
laboratory reporting limit. However, any positive results repcked for tfiose analytes ryith/oncentration? 
between one and five times that reported in the blank will be qi^fi^ as estiinated. If the'sam to be 
analyzed are from methanol preparation, the MPB must coiitain^pO "1 6f.methanol.'' If/samples 
containing the bisulfate preservative are being analyzed, a MPB coritaining/odiiini,,bisulfate,must also be 
analyzed. 

18.6 Laboratory Fortified Blank (LFB) 
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A LFB is Inquired withhour analytical batch, or every 20 samples, whichever is more frequent. It 
is taken from thefte^ltsiW the CCV at a mid-level concentration. The LFB serves as a check of 
method/extractiohp^ohnance in the event that matrix spike recoveries are not within applicable control 
limits.'- Recoveries must be calculated and compared to LIMS control limits. Analysis must be stopped 
and the problemja^ct^^ recoveries- are bu^de the control limits. For aqueous and low level soil 
samples, the IJ'lRmy be eit^^^ from the same sbi^e or separate source as the curve. For high level soils 
and wastes, see ^tibn ;i^.2.2.4 or TriMatra'^SpP GR-04-105 (Method 5035) for LFB preparation 
procedures. Any ̂ jsainple'^ in a batch wijh a failing LFB must be re-analyzed for the failing 
parameters. If tlus^^is not possible, all dam'must be'qualified as estimated. 

18.7 Matrix Spikes (MS, MSD)^ \ 
Duplicate matrix spikes, at'a mid-level concentration are .analyzed for each batch of 20 samples of the 
same matrix. RecoveriV rmd'%,, RSD are compa^^ to statisti^y derived LIMS control limits. 
Recoveries/% RSD outside these limits must be qualified. (See'TriMatrix Volatile Laboratory Corrective 
Actions SOP-GR-03-i24.) ' " . - " ^ 

.'i % Js'' 
18.8 Spike Reporting ^ | ^ 

18.8.1 All routihely requested 8260B analytes listed in standards, lA & iB t^l be added when 
spiking. All of these analytes will ^rep^d at least twice each mo":^ for each matrix in 
order to generate quality control limit^for |ll analytes. ''' -

18.8.2 For both LTO and matrix spikes,'a list of 5 compounds is reported as follows for method 
8260B. (This list is subject to client requests). . L; ^ , 

1. 1,1-Dichloroethylene > \ V j t: / 
2. Trichloroethylene -f ' ' ^ 
3. Chlorobenzene ^ ^ T "'"'J 'a ^ 
4. Benzene • ^ "x VJ' S. 
5. Toluene ^ -

18.8.3 For all State of Wisconsin samples, all of the'^piked ^alytes \HH lre\eported when 
analyzing both LFB's and matrix spikes. ' ^ 

18.9 Laboratory Control Sample (LCS) ' "io. 
After a new calibration curve is generated a separate source LCS musr be analyzed for^^dl target 
compounds. The windows are ± 25%. Analysis must be stopped and th^p^'em corrated if recoveries 
are outside these windows. • 

18.10 Internal Standard Responses 

> 

o 

Q 

Appro,,.Appro,,.B,: fVl» ^ ^ 
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, 18.10.1 TTie internal stant^d responses and retention times in the check calibration standard must be 
evaluated iminediately after or during data acquisition. The retention time for all internal 

: ; stan^ds must be within ± 30 sec from the last continuing calibration check standard. The 
• : EICP area for internal standards must stay within a factor of two (-50% to +100%) from the 

- last daily calibfation standard check. 

18.10.2 The EICP area for all internal stmdards in samples must stay within a factor of two (-50% to 
+100%) from the last daily calibration standard check. 

•; 18.10.3 ff it appears that a sample matrix effect is causing a deyiation, the sample will not be re-run. If 
- V there is no apparent reason for the deviatioht^Aeri'Sfie sample will be re-run. If it works the 

' ) second time, the second run will be reported. .Jf|t does not.work this second time, a dilution of 
the sample will be performed until the inter^ standard criteria. Detection limits will be 
raised accordingly. If a dilution still does ndt meet brfteria' then idl compounds associated with 
the mtemal standard that was out will be cor«idered Jstoated;% many samples are out of 
control for no apparent reason, the mass sp©dtrbmetef-h(^cls tO^^^ for malfunctions 
and corrections must be made, as appropriate. When co^cBons are made, re-analysis of 
samples aiialyzed while the system was malfunctioning af^hecessary., 

18.11 Surrogate Recoveries - >i -

^ A AA.#' 
18.11.1 All surrogates must fall within statistically deriyed LIMS control .lirnits (^method windows if 

LIMS windows are wider. If any surrogate compound is out of cohtrol ®e' to obvious matrix 
problems, the sample will not be re-run and the sample will be qualiried as estimated. If the : 
sample has a surrogate that is out for ho apparent reason, die sample will.be re-rurt.' If the re-; 
run works, the fu-st run will l» discarded, and the second run reported. Jf many samples are 
out of control for no apparent reason, the mass specCrSi^tcr needs to 'be inspected for-
malfunctions and corrections must be made, as appropriate corrections a^ piade, re v; 
analysis of samples analyzed while the system was rn^functibi^g are necessary."AIAA' 

'A 
,A e V' -*V' 

18.11.2 If a high level sample is solvent extracted or diluted (13.2.2Xand the true value of the surrogate 
is less than 8 ug/L, surrogate recoveries will not be reportei%. • v 

18.12 Method 624 Modifications ^ ' N " A , ^ 
This SOP was written primarily as method 8260B, however the following mo®cations &e allowed for 
method 624. A'V 

18.12.1 The 12 hour shift is replaced by a 24 hour shift (14.1.2). BF&4ih^^ continUmg calibration 
(14.3.1) standard are still required, only they are run every 24 hours^'msteadjaf every 12. 

Approved By: T/U/?r Approved By: CV ̂  
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19.4.1 For each analyte X must be in the range 70-130% and s must be less or^^ual to 20. Ifs 
and X for all analytes meet the acceptance criteria, the analyst Cfertrfication is good. The 
analyst and the system arcynow authorized to run samples by this method."^ any individual s 

r 
Approved By: _Appraved By: iX ^ 

QA IV^nager ^ Q Area Manager 

o 

18.12.2 A 3 point curve can be used in place of a 5 point curve (14.2.1). 

• \ V' f'-

18.12.3 SPCCs and CCC's are not used (14.2.5 and 14.2.6). Instead the RFs for every compound 
listed on the Method 624 list must have <35 % RSD for the curve to be valid. '• • . 

18.12.4 The continuing calibration standard also does not use SPCCs and CCC's (14.3.1.1 and 
14.3.1.2). ;,The RF for every..compound in the 40 ug/L continuing calibration standard is 
compar^ with the corresponding calibration acceptance criteria found in Table 6. If the 
responses for all parameters of interest fall within, the designated ranges, analysis of actual 
samples can begin. If any individual RF falls .putsid^the range, a new continuing calibration 
standard, or a new durve will be run:"^- f ' 

. y' xA f \ 
18.12.5 There is no criteria for internal standard areas or retention times in Method 624. The Method 

8260B criteria will be followted, but are not ni^datotytlS.lO). 
•• yh 

18.12.6 Every-compound of interesCthat is on the^Method .624 listiTOust be in the matrix spikes, 
laboratory control samples^rnid tPB's, not just the limited list fr6m 18.8. 

18.12.7 Acrolein and Acrylonitrile may only be screened ;by GC/MS." "^All positive results must 
therefore be considered estimated.^ ' 

19.0 ANALYST CERTXFICATIO^ETHOD VALIDATION > ^ 

19.1 Before the analysis of any actual sampl^, each analyst must denionstrate the ability to generate acceptable 
accuracy and precision by running a one time analyst certificatipn. While the antJyst certilfication is not 
instrument dependent, this certification is required on eVery instrument that will be hmning sampjies to 
demonstrate instrument ability to generate acceptable accuracy and ptBcision\ 

19.2 Prepare a quality control check sample spiking standard at a lewl whichgive concentratipiis_atr20 
ug/L per compound. L , ,. ' : • 

• /I V •••Iv -j-v' -.y 
19.3 Analyze the four 1 ml samples following the SOP. 

19.4 Calculate the average recovery (x) in ug/L, and the standard deviation of the recwfery (s) in iig/L, for each 
analyte using the four results. 

o 
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exceeds the precision limit or any individual falls outside the range for accuracy, then the 
system performance is unacceptable for that analyte. 
.J 

V When one or more of the analytes tested fail at least one of the acceptance criteria, the analyst 
must proce^ according to 195^^^ 

19.5 Locate and correct the source of the problem^d repeat the test for all analytes that failed to meet the 
criteria. Repaid Mme|liowever, will pcmfifm a general problem with the measurement system. If this 
occurs, locMe COT source of Jhie problem' and repeat the test for all compounds beginning with 
Section 19.1. • "Sampler notvb^malyzed by j^y analyst or on any instrument until the analyst 
certification tos been successfuUy'Tcpmpleted. ^. Copies of the successful analyst certifications/method 
validations ^readsheet and|^w data should b^^iven to the Qii^ity Assiuance Manager. 

jf- •• 

19.6 Method Detection Limit Shjdies . / 

19.6.1 A Method Detection ;Linut ( study hiust be perforiried for each analyte, for both waters 
and soils, to 1)e^;guantit||ed b| method 8260B1. All GG/MS instruments must perform MDL 
studies for eacti%)mpoimd.';'^esults obtained for analytes fpf which an MDL study has not 
been perfofmed mij^t be consider^ estimated. The method detection limit (MDL) is defined 
as the rtiinimum coiicentratioii of a'substance that .can Ije measmed and reported with 99 
percent confidence that the value is above zero. Actual Repotting Limits (RLs).are derived 
from the MDL Study. RLs are the amount spiked for the MDL study provided that the MDL 
passed. The RL actually achieved in any given analysis will vary depen^g on instrument 
sensitivity, matrix eff^)K, and diiiitions. ^ i 

19.6.2 The procedure followed for a MDL study is based pn the method given in the Code of Federal 
Regulations, Part 136, Appendix B, 7-1-97, revision 1.11. All Method 82)505 quality cphtrol 
procedures governing the analyses must be followed. ' = , ) 

19.6.3 At least seven replicate analyses are peifoimed using reagent water or sand, spikj^ with all 
analytes of interest, at the estimated RL cbncentradon. 

19.6.4 If the amount spiked is >1 and <5 times the calmlated MDL. md foera^lre no 0 percent 
recoveries in the set of seven, the MDL result is acteptable. If hot the NTOLtiiust be re-ruri, 
only for the compounds that did not pass. If the studyTieeds tb' be repeafedg&f^;,different 
concentration, an entire set of seven needs to be re-run. -If tlie study '^s not pass due to poor 
reproducibility on one of the samples, only that run needs to be^ranalyzet 
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20.1 ;:USEPA, SW846, Up^te injRevision 2,3rd Edition, Method 8260B, December 1996. 

20.2 SUSEPA 40 OvRMediod 624, Ft. 136, App. A., 1997. 
^ J • , Xr ; 

20.3 SUSEPA'"(XP - Statwiria^^ Work, August 1991 Revision, Section IV. 

jj-
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- -M' « 

TABLElA 

V-v' • V 

Cnmnoiind \ v» -' 
'• Acetone 

~x': Acrpjein 
Acrylonitrile 
Benzene 

^CpMOLND LIST, CAS#, AND REPORTING LIMITS 
Ct ' FOR STANDARD I 

V' •j'.v' 

jV 
^vy 

Bromobenzene^ 
Bromochlofohiethane 
Bromodichloromethane 

1 - . .v \ 

Bromofbrm C#>, 
Bromomethane f 
Carbon DisuLfide ^ 
Carbon Tetrachloride y 
Chlorobenzene 
Chloroethane 
2-Chloroethyl Vinyl Ether 
Chloroform 
Chloromethane 
2-ChlorotoIuene 
4-Chlorotoluene 
cis-1,2-DichIoroethyIene 
cis-1,3-DichloropropyIene 
Dibromochloromethane 
1.2- Dibromo-3 -Chloropropane 
1,2-Dibromoethane 

..^£ASS 

# 
107-02r8 V. 

• •''71-43-2, 

Ai|ueous 
DL 
(ug/L) 
50 
5.0 
1.0 
1.0 

% 

il08-[ 
1-5 

75-27-4 
> 75-25-2 
:^74-83:9 
c7^-li-0 
56-^-5^ 
108^10-7; y 

J5-00-3JF 

'119-75-!' ..j-
6716-3 
74-87 

106^1-4 
156^ 

^ ,.«T.O 

1.0 
1.0: 
5.0 
IJO 
1.0 
1.0 
10 

'^1.0 

% 

•'i 

10061-01-" 
124-48-1 
96-12-8 
106-93-4 

Soil 
DL 
fmg/hg) 
0.10 
0.010 
0.010 
0.010 
0.010 
0.010 

0.010 

0.010 
B.010 

;y0.10 
' 0.010 

0.010 
yOdllO 

y'b.lO 
0.010 . • 
0.0lb^ 

<r-
141 
1.0% 

.•ip' 
''V 

o.blo 
0.010 

1^.010 
#6.010 

'im 

V-.>. 

% 

6,010 
o.ofo 
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o 

TABLE lA 
^ CQlWpyND LIST, CAS#, AND REPORTING LIMITS 

-Si X-:'- * 
'•X 

••fx., 
\XfeX •-1 ::.] 
?g 

Dibromomethme^vi SS 
1.2-DichIorobenzene > 
1.3-Dichlorobenzene ^ 
1.4-Dichlorobenzene ^ 

FOR STANDARD I 
(Continued) 

Compound 
X;' 

"•^1 

'X i 
DichlorodifluorcmettUuie 
1.1-Dichloroedme X 
1.2-Dichloroeth^ 
1,1 -Dichloroethy len^f-
Dichlorofluoromethane i 
1,2-DichIoropropane 
1,3 -Dichloropropane 
2,2-Dichloropropane 
1,1 -DicWoropropylene 
Ethyl Ether 
Ethylbenzene 
Heptane 
Hexachlorobutadiene 
2-Hexanone 
lodomethane 
Isobutyl acetate 
Isopropanol 

OAS# 

74-95-3 

541-73-f X 

75-71-8# 

IO7IO6-2 
75-35-4 
73^3-4 
7^87-5 
142^28-9^ 
594^7^^^ 
563-58-«y 
60-29-7 ' 
106-41-4 
142-82-5. 
87^8-3 
591;78-6 
74-88-4 
110-19-0^1^ 
67-63-0 

Aqueous 
DL 
iiisllA 
1.0 
1.0 
1.0 
1.0 
1-0., 
lA): • 
1.6 
1.0:'-, 
1.0 V 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
10 
5.0 

50.^-
. 1.0 

fe. JoV. 
/> 

r> 

Soil 
DL 
tmg/kgt 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

-.0,010 
;..s0.010 

6.010 
o.diL 
0.10 f 

0.010 

0.10 f 
0.6^6 
0.16 
0.010 

";;o.io 
.foy 

o 

X' 

-f-

Approved By 
QA Maiager 

file name: lc:Nprojerfvsop\vo\gi04104.23 

Approved By: i, -fhilK 
Area Manager o 



TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject Volatile Organic Compounds in Water by Procedure No: GR-04-104 
Purge and Trap Capillary Column Gas Revision No: 3.0 
Chromatography/Ma.s.s Spectrometry Effective Date: 05/28/98 

USEPA Method 8260A Page 40 of 56 
TISEPA Method 624 

TABLElA 

- 3 l^piVIPOl^ LIST, CAS#, AND REPORTING LIMITS 

K. 

, . . .. ^ 

-'t'l 
6®'^$ "i 

FOR STANDARD I 

^rff 
;;v. -. .. J 

rompftund ;, 7-^^, 
Isopropylbenzene 7. - ' 
Methyl Ethyl Ketone (2-Bu^one) 
4-Wtethyl-2-Pentanone (J^K) 
Methyl tert-Butyl Ether (MTBEf 
Methylene Chloride 
n-Butyl acetate' 
n-Butylbenzene,^ ^^s;, 

' 'i' 
n-Propylbenzene ; 
Naphthalene v 7 
p-Isopropyltoluene > 
sec-Butylbenzene f ,/ 
Styrene 
tert-Butylbenzene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 

Trans-1,2-Dichloroethylene 
Trans-1,3-DichloropropyIene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 

£AM 
,^;l9§r82-8 

''ir 

J . 
-try 

r' 

fv';"' •" •, 
"v- .-''•7 

7^^ 

IOI78?I J: 
^^^^-04-^,#^7 

• ^75-09-2^'' lly 
'l^^-4 0>-
10^51-8 
103-65-1 

"^91-20-3 

.7^-^-6 
^•435-^8 

I0(|42-57 , 

98-66-67 7^ 
^63i0-20-6 -

79-34-5 
127-18-4 

,4^8-88-3%, 
"•r 

^15626Q-5 
10b6t^ 
87-61-^1^ 
120-82-1 O'. 

Aqueous 
DL 
fug/L) 
1.0 
50 
50 
50 
1.0 

7-iq;A 
1.0 
1.0 Iv 
5.0 
1.0 
1.0 _ 
1.0 
1.0 
1.0 
1.0 
1.0 

••-.1.0 
1.0 
1.0 

"1.0 

1.0 X 

'X- ,•• 

Soil 
DL 
Img/kgl 
0.010 
0.10 
0.10 
0.10 
0.010 
0.020 
0.010 
0.010 
0.050 

•xsl^-oio 
;#%.oio 

0.010 

i"" 0.010 
O.Olf^' 

,7b. o.o'foy^^l7 
V. 0.010 •% D.010 
#*03710 
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o 

i.ySy'-'-

; rf-,:-
TABLElA 

' ^C§^#OUND LIST, CAS#, AND REPORTING LIMITS 

-VrfK-S I''-

; ̂ ' 1 i j-3 
•• •-•~ =7--T'-yZ 

FOR STANDARDI 
^Continued) 

Compound 
^l,l,l-TricW( 

,2-TricWoroethane 
TncWoroethylene 
Trichlorofluoromethane 
1.2.3-TricIiloroproparie, -
1,1.2-Trichlqro-^l^,2-tnfluoroetlme 
1.2.4-Triniethylbenzene 
1.3.5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
m,p-Xylene 
o-Xylene 
Xylene, Total 
trans-1,4-Dichloro-2-buty lene 

*m-xylene 108-38-3 
•p-xylene 106-42-3 

o 
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, ^ TABLE IB 
UST, CAS #, AND REPORTING LIMITS 

FOR STANDARD U 

Compound 

i 2-Butanol 
n-Butanol 
t-Butml 
Cyclphfexane 
CycloHexanoiie 1;^, 
2.3-Dichlorp-I-; 
1,2-Diethylbenzpne 
l.S-Diethylbenzenev? .ji 
1.4-Diethylbenzene f 
Dimethyl disuLfide 
1,4-Dioxane 
Ethanol 
Ethyl Acetate 
Hexachloroethane 
Hexane 
Isobutanol 
Isopropyl ether 
Methacrylonitrile 
Methylcyclohexane 
Methylcyclopentane 
2-Nitropropane 
n-Propanol 
Propionitrile 
trans-1,4-Dichloro-2-butylene 

..•9' • 

s:;-, 

£AS& 
>75-05-8 

V a5^-2p 
71-3^|-
75^-0 ^ 

,,110^82-7^ 

78-814 i 
, 1354I-3 

141-93-5 
105-05-5 

;424;92-0 
^^•'l23^a 

64-^74 J , 

67;72-l''^ . 
4 110-^-3 ^ 

78-834\, 
108-20-3" 
li^^7 

.4> 

Aqueous 
DL 
iug/Ll 
10 
50 
40 

. 50 
10 

. ̂5Cl->. 
•V'i-- • •; . 

1.0 

;:?5.o 

108-87^ 
96-37-7 
79-46-9 
71-23-8 
107-12-0 
110-57-6 

5.0-'>3:: 

W'5X) 
"^300;^ 

100 
•' 50 I 

r. x5-0 
-410. 

'-5.0 
50-

10"%,. 
^ JlOO 

Soil 
DL 
fmg/kg) 
0.10 
0.50 
0.23 
0.50 
0.10 
0.10 
0.010 
0.050 
0.050 
0.050 

5.0 

fX'^.o 
1.0 ̂  

#^.050 
o-io..^";' V, 
0.50 
0.050 
0.50 X' 

.> 0.10 . M 
JO. 10 

%5. 
VK o4o 

%0.O5O 

J 

Xj'' 
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o 

^y'Kr 

m 

Pnmpniind 

/ ^ Epichloroliyd^ 
' ^ .Isobutyl acfeiate 

Methyl Methacrylate 
TetraJiydrofiiran 
n-Butyl acetate 
Allyl Chloride 

x# 

TABLE IB 
IJND LIST, CAS #, AND REPORTING LIMITS 

FOR STANDARD U (continued) 

,/£ASa 
s106-89-8 

y il0:19-0,-r. 

109:99-9 
123-86-4 
107-05-1/^ 

Aqueous 
DL 
lug/Ll 
5.0 
10 
100 
10 
10 
5.0 

's-

•i: '• 

Soil 
DL 
fmg/kg) 
0.010 
0.10 
1.0 
0.10 
0.020 
0.050 

o 

V. 

4^ 
t' 

• 

•% 
•.V-'X-'. 

Approved By: 
QA Meager 

file name: k:Npiojec^sop\voNgi04104.23 

Area Manager o 



TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject Volatile Organic Compounds in Water by 
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USEPA Method 8260A 
USEPA Method 624 

Page 44 of 56 

TABLE 2A 
? 8^ S1>MARD I COMPOUNDS AND CONCENTRATIONS 

Tlom^ikd CftPC. (ug/mL) 

, .v>- /• . 
''ii' 

STD 

IC 
IC 
lA-^ 

lA 
lA 

' lA 
IB 
IE < 

lA 

lA 
IB 
ID 
lA 

'-T 

s"7 

Acetone / 
' -Acrolein** 
' ; Acrylonitiile** 

iiBbrizene] 
; Bromobehzene % 
Bromochlp#methane 
Bromodicifiloromethane 
Bromofoith5!fe..,:| j, , 

^ 100 
V .CarboriTMsuLfide-, J? 'Hji? 

Bromomethme*^^ 

100 
100 
100 
100 
100 
100 
100 
100 

Carbon Tetra^oride #' 
Chldrobenzenel'^v 

- >,5^ . 
Chlordethke* ••'7, ^ 'X 'W ^.'-lOO 'Mk 
2-ChloroethylVinyl Ether 100 = 
Phlnrnfnrm iy ) "> •if' ''*if 'iOn-' '' f~" 

rf^xioo 
100 

^ --too; 

Chloroform f , 
X". 

•--TOO'' 

a --.S 

•r'^. -v.! 

X,,/ 

\ 

^«:v .„sr •#' • > 
^ X X i-

Ki 

Approved By: 
QA Meager Area Manager 

file name: k:^nojectisop\vo\gr04104.23 



TriMatrix Laboratories, Inc. 
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Subject Volatile Organic Compounds in Water by 
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Chromatography/Mass Spectrometry 

USEPA Method 8260A 
USEPA Method 624 

Procedure No: GR-04-104 
Revision No: 3.0 
HfectiveDate: 05/28/98 

Page 45 of 56 

o 

TABLE2A 

(Continued) 
3,^ S260 STANDARD I COMPOUNDS AND CONCENTRATIONS 

STD a Compound 

\^4^CWorotoluene 
> :<' •ci<-l:2-Dichloroe 

lA 
lA , '''cis-l^-Dichloroethylene 
lA.^ cis-1,3-Dichloropropylene 
lA 
lA 
lA 
lA 
lA 
lA 
lA 
IB 
lA 
lA 
lA 
lA 
lA 
lA 
lA 
lA 
IE 

I 

Dibromochloromethane 
1.2-Dibr6mo-3-Chloropropane 
1,2-Dibromoethane 
Dibrompmethane', 
1.2-DichIprobenzene^ 

'L3-DichIorobenzene 
l,4-Dichloroben2ene 
Dichlofodifluoromethane* 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethylene 
Dichlorofluoromethane*-
1.2-Dichloropropane "• 
1.3-Dichloropropane 
2.2-Dichloropropane 
1,1 -Dichloropropy lene 
Ethyl Ether 

/ 

Approved By: 
QA Manager 
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TriMatrix Laboratories, Inc. 
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Subject Volatile Organic Compounds in Water by Procedure No: GR-04-104 
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USEPA Method 624 

fr'-
SS-

If 'MSrM 
:1I|55¥SI TABLE 2A 

^ l2(ili|4i^RD I COMPOUNDS AND CONCENTRATIONS 
' 5 (Continued) 

lA. Ethylbenzene , . v. 

. s; 

Sin/^Comifflund 

IA -. . Hexachlorobutadierte' 

lodomethane IE 

IE 
Isobutyl'|cetate 
Isopropa^I^*'' 

lA ,k\ Isopro^lbenzOTe^"'! 
ffi'^ ^^fMethyl^^lK^nyi^utajione) 

^ ' Methyl Mei%ctylate |f 1 
4-]\iJethyl-2-Pelimone (MIBK);%^ 
Methyl tert-Butyl Ether (MTBE).^ 
Methylen^^Giloride --J;' 
n-Butyl acetafe/^i. 
n-Butylbenzene"* 
n-Propylbenzene 
Naphthalene 
p-Isopropyltoluene 
sec-Butylbenzene 

IE 
IE 
lA 

lA 
lA 
lA 
lA 
lA 

l^' 

i 

Cone. fu^/mlA 

100 

100 
100 
100 
100 
100 
100 
100 
100 

F 100 
100-.. 

-F. .100 
!: 100 

• - loo' 
100 
100 
100 

"-i 100 
100 

;7r' 

% 

'••iiv. 

v^. 
L.'-

.^y 

f % • 

Tf 
1 

# 
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TriMatrix Laboratories, Inc. 
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USEPA Method 8260A Page 47 of 56 
USFPA Method 624 

Q 

TABLE2A 
8260 STANDARD I COMPOUNDS AND CONCENTRATIONS 

(Continued) 

f 
/ 
K 

STD Cnmnnimd 

lA Styraie 
lA tat-Butylbenzene 
lA 1,1,12-TetrachloroethaM' 
lA 14A2-TetracWors)ettiane 
lA Tetrachlbroethylene'-
lA Toluene 
lA Trans-1,2-Dichloroethylerie/ 
lA Trans-1.3-Dichlortpropylene 
lA 1,23-Tnchlorbbe^ene. { 
lA 1,2,4-TrichlorobehKne 
lA 1,1,1-Trichloroethane r j 
lA 1,1.2-Trichloroethane ; 
lA Trichloroethylene ̂  
IB Trichlorofluoromethiie 
lA 1,23-TrichIoropropane _ • 
BE l,U-Trich]oro-i,2^-trifluoroethane 
lA 1,2.4-Triinethylbenzene , 
lA 1,33-Trimethylbenzene -j 
IE Vinyl Acetate ' 
IB Vinyl Chloride* 
lA m,p-Xylene ' 
lA o-Xylene 
lA Xylene, Total 

I 
.i. • it. •P'f C-' 

•PL 
''i 

-•N. 

Cnnr. rim/ml.I 

100 
100 
100 
100 
100 
100 
100 
100 

-100 
' 100 

100^ 
;, aoo i -

100; 
100 
100 
100. 
100 

^ 100 
; . 100 

2' 200 

^100 
300.-

'.V 

-r. 

3uu.t; 
'"'L'K 

Approved By:_ 7£ 
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•- fy 

A^toni^Q;;: 
sec^ut^plf 
1-But^ol,, 
t-Butanol 

i^lyfchloride^ 
Cyclohexanone 
2,3-Dichlord-l.Tpfppene 
Epichlorphydrin,, ' 
p-DioxaneJ^^. 
Et^ol 
Ethyl Atejtate % 
Hexacidorpedme 
n-Hexane 
Isobutyl Alcohol . ' 
Isopropyl Ether 
Methacrylonitrile 
2-Nitropropane 
Propionitrile 
1-Propanol 
Tetrahydrofuran 

TABLE2B 

• t-' 

0 

Cone, fiig/mlyj 
250 
250 
250 
250 

. 250 
.;:250 

2^ 
250 • 

--250 . ^ 
250 
250 Z 

"z/'250 
250 ^ 
250 
250 : ^ 

.Z^,250 
250 

' 250'] 
250 4'Z 
25d -I " 

r 1 
"'t' Z''' 

-f': 

Approved By ,, 124^-^tiB 
QAl nager 
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TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject: Volatile Organic Compounds in Water by Procedure No: GR-04-104 
Purge and Trap Capillary Column Gas Revision No: 3.0 
Chromatography/Mass Spectrometry Effective Date: 05/28/98 

USEPA Method 8260A Page 49 of 56 
USEPA Method 624 

o 

I" 

--1 r 
TABLE5A • ^ -i 

ELliTION'OiUIER, QUANTITATIGN AND CHARACTERISTIC IONS, 
INTERNAL^ANDARDS, AND SURROGATES FOR STANDARD I 

•W-
Compound 'I" 
Dichlodifluoromethane . 
Chloromethane :0 
Vinyl CWoride 
Bromomethane 
Chloroetharie^ 

.<1 
Trichloroflubromethane 
Dichlorofluoromethane 
Ethyl Ether ' ̂ 
Acrolein 
1,1 -Dichloroethy lene 
1,1.2-Trichloro-1,2,2-trifluoroeUiane 
lodomethane 
Carbon DisuLfide 
Acetone 
Ally] Chloride 
Isopropanol 
Methylene Chloride 
Acrylonitrile 
Trans-1,2-Dichloroethylene 

Approved By; 
QA Manager 

file name: k:NprojeaNsop\vo\gi04104.23 

Quantitation 
Ion 

.^•85"' , 
: 50 

;/ 62 
94, 
^45/ 
101 

„ 67 
/ 45 

.96' 
101 
142 -
'76 
43 
76 
45 
49 ~ 
52 
96 

Secondary 
lon(s) 
87.50 
52,49 

- 64,47 
96,93 

^si0-^iO5 
y „ 

' 56,53.i' 
61.98 

^^103,151. 

78,77-. 
^ 58,42 
' •39,41 

59,43 
51, 84 , 
54.^'.; 

, 61,98 

Approved By: 

Internal 
Standard 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: h' 
.-'A 
;• 1 

1.' 
.-•I-' 

Iv'"' 1 
^ 1 

1-:#^ 

9 

\ 

% 

s "4A •'% 
o 

V Area Manager o 



TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject: Volatile Organic Compoimds in Water by Procedure No: GR-04-104 
Purge and Trap Capillary Column Gas Revision No: 3.0 
Chromatography/Mass Spectrometiy Effective Date: 05/28/98 

USEPA Method 8260A Page 50 of 56 
USEPA Method 624 

|||;ELl7riO|«I^RE>E9, QUANTITATION AND CHARACTERISTIC IONS, 
^NDARDS, AND SURROGATES FOR STANDARD I 

(Continued) 

Compound 
.Methyl tert-Butyl Ether 
1.1-D^oroethane; g 
Vmyl Acetate 
2.2-DichIoropropane 
cis-1,2-Dichlerr^thyIene 
Methyl Ethyl fteton^ (2-Butanone) 
Bromochloromethane;' \ 
Tetrahydrofuran X 
Chloroform 

leS'-

1,1,1-Trichloroethane 
S UR:Dibromofluoromethane 
IS:Pentafluorobenzene 
Carbon Tetrachloride 
1,1 -Dichloropropy lene 
Benzene 
1,2-Dichloroethane 
Heptane 
IS; 1,4-Difluorobenzene 
Trichloroethylene 
1,2-Dichloropropane 
Dibromomethane 
Methyl Methacrylate 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 

..f' ' 

Quantitotibii 
.Ion''"' 

' 63 
43 
J J 

•y.-' ..J 

96 { 
y 43 
\ 49 

/ 83 -1 
4 • X 

97, 
113 

>•137 

IIT 
75 

' -78 
62 
41 
114 
130 
63 
93 
41 
83 
63 

Approved By: _ 

/ 

/ 

Secondary 
lon(s) 
43,57 
65,83 

542,44 
41,79 

130,'128 
•4CA2J0''' 
85,#' . 

.,.y#'61 
111, 19ir 
168,99 
119,121 
110,77 

'51,50 

#,49, 
" si 7ll 
8855| |> 

'•«95,13i^^ 
#^76 

#69,100 X 

^^85,J^ 
6^506. 

Internal 
Standard 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

' '/Ll 

2 
.2 

2 
2 
2 
2 

• 4? 2 
J' 

\ 
4. 

2" 
i 

-r i 

QA Manager L 
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Area Manager 

filename: lc:\pn}jectNsop\vo^gt04104.23 



TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject Volatile Organic Compounds in Water by Procedure No: GR-04-104 
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USEPA Method 8260A Page 51 of 56 
US5PA Method 624 

AM 
TABLE5A 

EtirnpNO^ER,QUANTITATION AND CHARACTERISTIC IONS, 
^ilMi^lS^NDARDS, AND SURROGATES FOR STANDARD I S?-.3^?JNTERNAI^y 

Compound A: • 
Epichlorohydrin f 
cis-l,3-Dichloroprppylene M'U 
4-Me§iyl-2-Pentarione (MIBK)""' 
SUR:d8-Toluene , ; 
Toluene C ^ 

.. »v 

n-Butyl acetate^ ^.} 
Trans-1,3-DichJoropropylene 
Ethyl methactylate ' ̂  y"". ^ -
1.1,2-Trichloroethane K 
Tetrachloroethylene 
1,3-Dichloropropane „ _ 
2-Hexanone 
Isobutyl acetate 
Dibromochloromethane 
1,2-Dibromoethane 
IS:d5-Chlorobenzene 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 

(Continued) 

' " ""''is 
Quantitation 

... .4on 
,4^49 / 

75 
X 

9i; 
43 ... 
75 

fV ^ ' 97. •! 

"=166X'A 

76 , : 
. 43 ' 
'43 
129 
109 

• '82. 
"m-
131 • 
91 
91 
91 
104 
173 
105 

'V 

.V 

o 

Approved By: . Usi~-%/vfm _Approved By: 
QA Manager 
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USEPA Method 8260A Page 52 of 56 
USEPA Method 624 

n-Propylbenzene 
2-Chlorotoluehe .4^ 
1,3,5 -Trime thy Ibenzene. 

TABLE 5A zsmiMi 
V- ELUTION ORDER, QUANTITATION AND CHARACTERISTIC IONS, 
^ l^NDARDS, AND SURROGATES FOR STANDARD I 

Compound 
: SUR;4-Bromofluorol)SnzenH| 
Bromobenzene " 
1,1,2.2-Tetrachlorbe!than6 
1,23-Trichloropropane 

(Continued) 

Quantitrttion 
Ion 

-'f 

V , 4-Chlorotoluene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1.3-Dichlorobenzene 
p-Isopropyltoluene 
IS:d4-1,4-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromo-3-Chloropropane 
1,2,4-T richlorobenzene 
Hexachlorobu tadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

X 
Y 

Approved By:_ 3 

95 
77 
83 

911 
.X 126 

,?y' 105 

W- 91 '• 11^^ 
105 
105 
146 
119 

.i.y' 152 
146 
146 
91' 
75 
180 
225 
128 
ISO 

Secondary 
lon(s) 

174, 176 
,156,158 

^ #85,95 
> 49^110 

.120^65 
4.::?"9i#3. .. 

•!! 
: ,120.77:-:,;.. 

"'126,64?'" 
91|134^ 

134.94''^ 
111,148 • 

'"'h 134,91"'"-i-' 
; " 150 

. 111,148 
111, 148 

155,1:^7% •' 
182,145 
227;260 ' 

yipj H5 

Internal 
Standard 

3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

fM 
r-^ 

4 J 

• 4 

4 

% 

WW Approved By: 
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Purge and Trap Capillary Colunm Gas Revision No: 3.0 
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USEPA Method 8260A Page 53 of 56 
TJSEPA Method 624 

o 

••Wr: 

TABLE SB 
^JELUTIC^ O^R, QUANTITATION AND CHARACTERISTIC IONS, 

Compound 
Ethanol 

'•Tim" 

FOR STANDARD H 
•'•K 

Quantitation 
loll/' % 
45 

•• • •- ; iX • ' 

Acetonitrile i :• v/!'?'"' 41 X 
t-BUt^Ol y:' X 59 

.* • rt i v^* * a 

Hexane': " t/' 
.' d-

Isopropylether; > 
n-Propanol ' ^ • / 42 

Methylcyclopentarie , • - " > 56 "W , 
Propionitrile v ; 54 

Ethyl Acetate / . % 
Methacrylonitrile ") ,67?. ^ . 

s. 
.1 

2-Butanol 45f ."" 
Sur: Dibromofluoromethane 113 

Cyclohexane "41 

IS: Pentafluorobenzene 137 
Isobutanol .41 

IS: 1,4-Difluorobenzene 114 

n-Butanol 41 / 

Methylcyclohexane 55" 
23 -Dichloro-1 -propylene 75 

1,4-Dioxane 88 
2-Nitropropane 41 

Hexachloroethane 117 

Dimethyl disuLfide 45 
Sur: d-8-Toluene 98 
IS: d5-Chlorobenzene 82 

Cyclohexanone 55 

Secondary Internal 
lon(s) Standard 

43 
40,54 

•.'-^41,43 
' 56,57 

69^86 
59.41 

J52f^.^|: 
61^451^ 
4lf!2 

•59,57. 
11 LW 
39, 
168,99 ^ ^ " 
43.42 
88,63^ 
39/56'^ 
83,^9^ f\ 

'v^77,iiaHS 
57iv43 

-"•1^ X • 100:70 
117,11^ 
42,98 ^ o 

2-U-
2 
2 
2 

2 
r2 

•"2? 

h 
''^•3 

Approved By; Approved By; (V-yQ <h*hr 
^ Area Manager 

a 

sh 

Q 
file name: lc:'*prDjectvsop\voVgi04104.23 



TriMatrix Laboratories, Inc. 
Standard Operating Procedure 

Subject Volatile Organic Compounds in Water by 
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USEPA Method 8260A 
ySEPAMgthod624 

Page 54 of 56 

TABLE 5B 
ELimpN ORDER, QUANTITATION AND CHARACTERISTIC IONS, 

' . ^ . r, / FOR STANDARD n 
^^^(^tinued) 

if ^ 
..J; Compound 

Sur: 4-Bromofluorobenzene 

Quantitation: 
4ira 1/ 

'-ff 

Secondary 
Ion(s) 

174,176 
trans-) ,4-DicWor(|2-butyl(^ 53 .^75,89 
IS: d4-l,4-Dichlorobenzene ' 152^^^^ ^ ,150 
1.3-Dieth)benzene ^ ,4 
1.4-Diethylbenzene ' . loif ^119)34 
1,2-Diethylbenzene 105 ii9;i34x:-''x 

Internal 
Standard 

3 
4 
4 
4 
4 
4 

i'-^A 

V ,^'y 

•• . > 

• i' 
•tv' 

Approved By: 
QA Meager 
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USEPA Method 8260A Page 55 of 56 
USEPA Method 624 

9 

TABLE 6 
CALIBRATION AND QC ACCEPTANCE CRITERIA 

'•.iSi!; 

Parameter 

METHOD 624 

Bromodichloromet^e^ 
Benzene 
Bromodic 
B romoform' 
Bromomethane 
Carbon tetrachJoride 
Chlorobenzene . 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1 -Dichloroethylene 
trans-1,2-Dichloroethylene 
1 ;2-Dichloropropane 
cis-1,3-Dichloropropylene 
trans-1,3-Dichloropropylene 
Ethyl benzene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 

.A, 

•y ' 

Range for 
Q(ug/L) 

12.8-27.2 
13.1-26.9 
14.2-25.8 
2.8-37.2 
14.6-25.4 
13.2-26.8 
7.6-32.4 
D-44.8 

"v 13.5-26.5 
3 p-40.8 
' .1I5-26.5 
--^12.6-27.4 

14.6-25.4, 
. 12.6-27.4 
•.,14.5-25.5 

13.6-26.p; 
10.1-29:9 
13.9-26.1;: -s: 
6.8-33.2 

. 44.8-35.2 
^ 10.0-30,0 

11.8-28.2'' 
%.12.1-27.9 

a 

12.1-27.9 

Approved By: 
QA Manager 
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USEPA Method 8260A 
USEPA Method 624 

Page 56 of 56 

U'- '.r. Parameter 

TetrachldrMthylerib' 
Toluene 
1,1,1 -T richibtoethane 
1,1,2-Trichloro'ethane 
Trichloroethylene , , 

V-
Trichlorofluoromethanef J 
Vinyl chloride 

D=Detected result must be greater than zero. • 

METHOD 624 
(Continued) 

Range for 
Q (ug/L) 

14.7-25.3 
14.9-25.1 
15.0-25.0 
14.2-25.8 
13.3-26.7 
9.6-30.4 
0.8-39.2 

'•;x '•'v. 

1/ "r 

-f''" %;• '• 
.•JSrx '''K 

-I-' 

J 
i. •; 

Vc-.d 

f J. 

V 

Approved By: 
QA Ma/nager 

filenami;: k:NprojectNsop\vo\gt04104.23 

t> S'l^rMkr 
Area Manager 



HAR 02 1999 TUE 04:40 PM TRI MATRIX FAX NO. 616 942 7463 p. 12 

Response Factor Report 

Method ; C:\SAT132\QUANT\8260B-3.M (RTE 'Integrator) 
Title : Saturn 132 
Last Update : Fri Feb 26 15:11:05 1999 
Response via : Initial Calibration 

Calibration Files 
low =CAP0301.D mlow =CBP0301.D mid =CCP0301.D 
mhi =CDP0301.D high «CEP0301.D 

o 

Compound low mlow mid mhi high Avg %RS1 

1) I IS: Flourobenzene ISTD 
2) T Dichlorodifluoromet 0.149 0.172 0.176 0.205 0.197 0.180 12.31 
3) TP Chloromethane 0.120 0.131 0.134 0.161 0.159 0.141 12.78 
4) TC Vinyl Chloride 0.195 0.195 0.202 0.229 0.229 0.210 8.45 
5) T Bromomethane 0.215 0.193 0.208 0.275 0.282 

QO A= 0.009 R=0.939 
B= 0.238 

6) T Chloroethane 0.021 0.021 0.022 0.024 0.019 0.021 7.20 
7) T Trichlorofluorometh 0.471 0.476 0 .486 0.571 0.552 0 .511 9 .20 
8) T Ethyl Ether 0.128 0.140 0.142 0.163 0.143 0. 143 8.33 
9) T Acrolein 0.019 0.017 0.016 0 . 019 0.021 0 .019 12.29 
10) TCM 1,1-Dichloroethene 

Trichlorotrifluoroe 
0.250 0 . 259 0.264 0.309 0 .291 0.275 8 . 90 

11) T 
1,1-Dichloroethene 
Trichlorotrifluoroe 0.367 0.375 0,384 0.441 0 .421 0.398 8.07 

12) T lodomethane 0 ,519 0.612 0,661 0.862 0.875 
LO M= 0.863 R-0 .999 

13) T Carbon Disulfide 0.567 0.561 0.569 0.646 0 . 602 0 .539 6.09 
14) T Acetone 0.177 0.146 0.121 0.124 0.116 

LO M= 0.118 R=0 

.998 
15) T isopropanol 0.012 0. 010 0,009 0.009 0.008 

QO A= -0.001 R=0 .998 
B= 0.010 

16) T Methylene Chloride 0.606 0.597 0.600 0.694 0.684 0.636 7.6: 
17) T Acrylonitrile 0.156 0.122 0.128 0.146 0.142 0.139 9.8: 
18) T trans-1,2-Dichloroe 0.283 0.288 0 .296 0,353 0.309 0.306 9.2f 
19) T Methyl(tert)Butyl E 0.825 0.816 0.860 1.024 0.954 0 .896 10,0' 
20) TP 1,1-Dichloroethane 0.399 0 .414 0.433 0.509 0.493 0.450 10.a: 
21) T Vinyl Acetate 0.437 0.445 0 .468 0.592 0.572 0.503 14.5' 
22) T 2,2-Dichloropropane 0.521 0.463 0.549 0.644 0.667 0.559 15 .0' 
23) T cis-l,2-Dichloroeth 0.318 0 .320 0.321 0.367 0,376 0 .341 8.4^ 
24) T Methyl Ethyl Ketone 0.171 0.163 0.149 0.163 0.151 0.160 5.9 
25) T Bromochloromethane 0.380 0.388 0.389 0.474 0.430 0.412 9.5 
26) TC Chloroform 0 .580 0 .605 0 .605 0.679 0.660 0.626 6.6 
27) T 1,1,l-Trichloroetha 0.645 0.650 0.674 0.796 0.761 0.705 9.7 
28) S SUR: Dibromofluorom 0.370 0.346 0.304 0.320 0.304 0 .329 8.7 
29) T Carbon Tetrachlorid 0 .481 0.486 0.502 0.569 0 .570 0 .522 8.5 
30) T 1,1-Dichloropropane 0.457 0.466 0.461 0 .527 0.516 0.486 6.8 
31) TM Benzene 1.236 1.224 1.240 1.466 1,458 1.325 9.4 
32) T 1,2-Dichloroethane 0.500 0 .486 0.497 0 .582 0. 560 0.525 8.1 
33) T Heptane 0.566 0.574 0.563 0.665 0 .657 0.6D5 8.4 
34) S SUR: 1,2-Dichloroet 0.393 0 .387 0 .383 0.390 0.403 0.391 l.i 
35) TM Trichloroethene 0.328 0 .328 0.333 0.384 0.369 0 .348 7.4 
36) TC 1,2-Dichloropropane 0.230 0.224 0.223 0.257 0.241 0. 235 S.f 
37) T Dibromomethane 0.256 0 .249 0.252 0.295 0.279 0.267 7.f 

L « Linear LO =-• Linear+Origin Q = Quad QO = Quad+Origin R Corr. Coef o (#) = Out of Range 
8260B-3.M Tue Mar 02 09:44:32 1999 Page : 
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n(iR-02-I999 TUE 04i40 PH TRIHflTRIX F9X NO, 616 942 7463 P. 13 

Response Factor Report 

Method : C:\SAT132\QUANT\8260B-3.M (RTE -Integrator) 
Title : Saturn 132 
Last Update ; Fri Feb 26 15:11:05 1999 
Response via : Initial Calibration 

Calibration Files 
low -CAP0301.D tnlow =CBP0301.D mid s:CCP0301.D 
mhi =CDP0301.D high =CEP0301.D 

Compound low mlow mid mhi high Avg %RSD 

38) T Bromodichloromethan 0.456 0.474 0.462 0.510 0.527 0.486 6.43 
39) T 2-Chloroethyl Vinyl 0.192 0.188 0.198 0.241 0,235 0.211 ll!94 
40) T cis-1,3-Dichloropro 0.523 0.523 0.525 0.610 0.628 0.562 9.38 
41) T 4-Methyl-2-Pentanon 0.312 0.286 0.300 0.350 0.329 0.315 7.97 
42) S- SUR: d8-Toluene 1.370 1.275 1.176 1.260 1.206 l!258 5.89 

43) I IS; dS-Chlorobenzene 
44) TCM Toluene 2.854 2-856 2.1 
45) T trans-,1,3-Dichlorop 0.804 0.824 0.8 
46) T 1,1,2-Trichloroetha 0.365 0.362 0.3 
47) T Tetrachloroethene 0.539 0.540 0.5 
48) T 1,3-Dichloropropane 0.603 0.577 0,5 _ 
49) T 2-Hexanone 0.427 0.431 0.434 0.513 
50) T Dibromochlororaethan 0.620 0.615 0.627 
51) T 1,2'Dibromoethane 0.553 0.557 0.583 
52) TPM Chlorobenzene 1.701 1.726 1.679 
53) T l,l,l,2-Tetrachlorc:> 0.726 0.710 0.730 
54) TC Ethyl Benzene 2.998 3.083 3.042 
55) T m/p-Xylene 2.839 2.833 2.864 
56) T o-Xylene 2.697 2,783 2.858 
57) T .gtyrene 1,635 1.712 1.675 
58) TP Bromoform 0.366 0.359 0.367 
59) T Isopropylbenzene 3.230 3.253 3.213 
60) S Sur: 4-Bromofluorob 1.161 1.110 0.974 

61) I IS; d4-l, 4-Dichlorobe ISTD 
62) T l,4-trans-2-dichlor 0.299 0.284 0.303 0.399 0.415 

QO A= 0.015 R=0.999 
B= 0 

63) T Bromobenzene 1.245 1.200 1.245 1.547 1.386 
64) TP 1,1,2,2-Tetrachloro 0,909 0.854 0.899 1.109 1.095 
65) T 1,2, 3-Trichloroprop 1.435 1.201 1,293 1,683 1.569 
66) T n-Propylbenzene 5.133 5,018 5.p73 6.214 6.204 
67) T 2-Chlorotoluene 1.178 1.170 1.191 1.448 1.437 
68) T 1,3,5~Trimethylbenz 4.270 4.071 4.114 4.990 5.019 
69) T 4-Chlorotoluene 3.812 3.701 3.801 4.725 4.621 
70) T tert-Butylbenzene 3.927 3.977 4.032 4.733 4.857 
71) T 1, 2,4-Trimethylbenz 4.114 3.994 3,884 5.020 4.971 
72) .T sec-Butylbenzene 4.751 4.802 4.828 5.901 5.884 
73) T 1,3-Dichlorbenzene 2.005 1.960 2,078 2.451 2.523 
74) T 4-Iaopropyltoluene 4.222 4.263 4.175 5.001 5.150 
75) T 1, 4-Dichlorobenzene 2.056 1.976 1.897 2.444 2.313 
76) T 1,2-Dichlorobenzene 1.958 1.787 1.783 1.978 1.862 
77) T n-Butylbenzene 4,008 3.955 4.026 4.765 4.883 

j = Linear LO = Linear-t-Origin Q = Quad QO = Quad+Origin R = Corr 
{#) s Out of Range 

8260B-3.M Tue Mar 02 09;44;44.1999 Page 2 

-ISTD-- - -
3 .448 3 .261 3 . 031 10.09 
1, 056 0.994 0.907 12.31 
0.468 0.401 0.393 11.38 
0.588 0.604 0.562 5.69 
0.769 0.658 0.640 12.12 
0.513 0 .479 0.457 8.36 
0.783 0.742 0,677 11.69 
0.715 0.681 0 .618 12.14 
2.089 2 . 018 1.842 10 .57 
0.874 0.846 0. 777 9.84 
3 .714 3 .659 3.299 10 .78 
3.352 2 . 980 2 .974 7.38 
3 .424 3.110 2. 974 9.91 
2.108 2 .082 1.843 12.61 
0.453 0.434 0 .396 11.15 
3.919 3.793 3 .482 9,91 
1.126 1.078 1.090 6 . 53 

341 
1.325 10 .78 
0 . 973 12 .25 
1,436 13 .66 
5 . 526 11.27 
1.285 11.22 
4 .493 10.52 
4 .132 12 .03 
4.305 10.4' 
4.397 12.51 
5 .233 11.51 
2.203 11.9' 
4 .562 10 . 3t 
2 .137 10 , 8( 
1. 874 4.9: 
4 .327 10.5-

Coef 



mR-02-1999 TUE 04:41 PH TRimTRiX FOX KG. 616 942 7463 P. 14 

Response Factor Report 

Method : C ;\SAT132\QUAOT\8260B-3 . M (RTE -Integrator) 
Title : Saturn 132 
Last Update ; Fri Feb 26 15:11:05 1999 
Response via : Initial Calibration 

Calibration Files 
low =CAF0301.D mlow =CBP0301.D mid -CCP0301.D 
mhi =CDP0301.D high .=CEP0301.D 

78) 
79} 
80) 
81) 
82) 

Compound low mlow mid mhi high Avg %RSD 

T 1,2-Dibromo-3-chlor 0.349 0.311 0.344 0.436 0 .413 0 .371 14 .00 
T 1,2,4-Trichlorobenz 1.291 1.199 1,125 1.383 1.336 1.267 8.23 
T Hexachlorobutadiene 1.118 1.025 1.039 1.248 1.192 1.124 8 .58 
T Naphthalene 3 .060 2.518 2.643 3.244 2.922 2.878 10.33 
T- 1,2,3-Trichlorobenz 1.250 1.123 1.114 1.312 1.332 1.226 8.42 

Q 

L Linear LO = Linear+Origin Q « Quad QO = Quad+Origin R = Corr. Coef 
(#) = Out of Range 

8260B-3.M Tue Mar 02 09:44:46 1999 Page^ 



MAR-02-1999 TUE 04:41 P» TRIHATRIX 
Compound List Report 

FAX NO. 616 942 7463 P. 15 

Method 
Title 
Last Update 
Response via 
Total Cpnds 

C:\SAT132\QUANT\8260B-3.M (RTE Integrator) 
Saturn 132 
Fri Feb 26 15:11:05 1999 
Initial Calibration 
82 

PK# Compound Name Qlon Exp_RT Rel_RT Cal ^ #Qual A/H ID 

1 I IS: Flourobenzene 96 16.15 1.000 A 2 A B 
2 T Dichlorodifluoromethane 85 2.97 0 .184 A 2 A B 
3 T Chloromethane 50 3 .88 0 .240 A 2 A B 
4 T Vinyl Chloride 62 4 .45 0 .276 A 2 A B 
5 T Bromomethane 94 5 . 88 0 .364 QO 2 A B 
6 T Chloroethane 45 6 .40 0.396 A 2 A B 
7 T Trichlorofluoromethane 101 7.43 0 .460 A 2 A B 
8 T Ethyl Ether 45 8 .63 0 .534 A 2 A B 
9 T- Acrolein 55 8 . 92 0.552 A 2 A B 
10 T 1,1-Dichloroethene 96 9.08 0 .562 A 2 A B 
11 T Trichlorotrifluoroethane 101 9.28 0.575 A 2 A B 
12 T lodomethane 142 9.36 0.580 LO 2 A B 
13 T Carbon Disulfide 76 9.43 0.584 A 2 A B 
14 T Acetone 43 9."44 0.585 LO 2 A B 
15 T Isopropanol 45 10.29 0.638 QO 2 A B 
16 T Methylene Chloride 49 10.56 0.654 A 2 A B 
17 T Acrylonitrile 52 11.25 0. 697 A 2 A B 
18 T trans-1,2-Dichloroethene 96 11.25 0.697 A 2 A B 
19 T Methyl(tert)Butyl Ether 73 11.35 0 .703 A 2 A B 
20 T 1,i-Dichloroethane 63 12,27 0.760 A 2 A 3 
21 T Vinyl Acetate 43 12 .55 0 .777 A 2 A B 
22 T 2,2-Dichloropropane in 13 . 57 0 .841 A 2 A B 
23 T cis-1,2-Dichloroethene 96 13 .63 0.844 A 2 A B 
24 T Methyl Ethyl Ketone 43 13.76 0. 852 A 2 A B 
25 T Bromochloromethane 49 14.13 0 . 875 A 2 A B 
26 T Chloroform 83 14.39 0 .891 A 2 A B 
27 T 1,1,1-Trichloroethane 97 14.71 0 . 911 A 2 A B 
28 S SUR; Dibromofluoromethane 113 14.73 0 . 913 A 2 A B 
29 T Carbon Tetrachloride 117 15.05 0 . 932 A 2 A B 
30 T 1,1-Dichloropropene 75 15.08 0.934 A 2 A B 
31 T Benzene 78 15.52 0 .961 A 2 A B 
32 T 1,2-Dichloroethane 62 15.59 0.965 A 2 A B 
33 T Heptane 41 16 .19 1.003 A 2 A B 
34 S SUR: 1,2~Dichloroethane-d4 65 15.41 0 .955 A 2 A B 
35 T Trichloroethene 130 16.96 1.051 A 2 A B 
36 T 1,2-Dichloropropane 63 17.44 1. 080 A 2 A B 
37 T Dibromomethane 93 ,17.69 1.096 A 2 A B 
38 T Bromodichloromethane' 83 18.06 1.119 A 2 A B 
39 T 2-Chloroethyl Vinyl Ether 63 18 .77 1.163 A 2 A B 
40 T cis-l,3-Dichloropropene 75 19.07 1 . 181 A 2 A B 
41 T 4-Methyl-2-Pentanone 43 19.44 1.204 A 2 A B 
42 S SUR: da-Toluene 98 19.65 1.217 A 2 A B 

43 I IS: d5-Chlorobenzene 82 23 .03 1.000 A 2 A B 
44 T Toluene 91 19 . 00 0 . 860 A 2 A B 
45 T trans-1,3-Dichloropropene 75 20.33 0.883 A 2 A B 
46 T 1,1,2-Trichloroethane 83 20 .75 0.901 A 2 A B 
47 T Tetrachloroethene 129 21.07 0.915 A 2 A B 
48 T 1,3-Dichloropropane 76 21.12 0.917 A 2 A B 
49 T 2-Hexanone 43 21.36 0.928 A 2 A B 
50 T Dibromochloromethane 129 21 .65 0 . 940 A 2 A B 
51 T 1,2-Dibromoethane 109 21. 91 0 .951 A 2 A 3 
52 T Chlorobenzene 112 23 . 09 1.003 A 2 A B 



NAR-02-1999 TUE 04:41 Pf1 TRIHATRIX FAX NO. 616 942 7463 P. 
53 T 1,1,1,2-Tetrachloroethane 131 23.31 1.012 A 2 A B 
54 T Ethyl Benzene 91 23 .37 1.015 A 2 A B 
55 T m/p-Xylene 91 23 . 68 1.028 A 2 A B 
56 T o-Xylene 91 24.64 • 1.070 A 2 A B 
57 T Styrene 104 24 . 68 1.072 A 2 A B 
58 T Bromoform 173 25.13 1.092 A 2 A B 
59 T Isopropylbenzene 105 25.59 1.111 A 2 A B 
60 S Sur: 4-Bromofluorobenzene 95 25.97 1.128 A 2 A B 

61 I IS; d4-l,4-Dichlorobenzene 152 28 .85 1.000 A 2 A B 
62 T 1,4-tran3-2-dichlorobutene 53 26.49 0.910 QO 1 A B 
63 T Bromobenzene 156 26.33 0.913 A 2 A B 
64 T 1,1,2,2-Tetrachloroethane 83 26.33 0.913 A 2 A B 
65 T 1,2,3-Trichloropropane 75 26.44 0.916 A 2 A B 
66 T n-Propylbenzene 91 26.63 0,923 A 2 A B 
67 T 2-Chlorotoluene 126 26.84 0 .930 A 2 A B 
68 T 1,3,5-Trimethylbenzene 105 27.09 0. 939 A 2 A B 
69 T 4-Chlorotoluene 91 27.12 0.940 A 2 A B 
70 T tert-Butylbenzene 119 27.92 0.968 A 2 A B 
71 T 1,2,4-Trimethylbenzene 105 28.05 0.972 A 2 A B 
72 T sec-Butylbenzene 105 28.45 0.986 A 2 A B 
73 T 1,3-Dichlorbenzene 146 26.71 0.995 A 2 A B 
74 T 4 -Isopropyltoluene 119 28.80 0.998 A 2 A B 
75 T 1,4-Dichlorobenzene 146 28 .'89 l.OQl A 2 A B 
76 T 1,2-Dichlorobenzene 146 29.72 1. 030 A 2 A B 
77 T n-Butylbenzene 91 29.71 1 .030 A 2 A B 
78 T 1,2-Dibromo-3-chloropropane 75 31.30 1 . 085 A 2 A B 
79 T 1,2,4-Trichlorobenzene 180 33.08 1.147 A 2 A B 
80 T Hexachlorobutadiene 225 33 .47 1.160 A 2 A B 
81 T Naphthalene 128 33 . 64 1.166 A 2 A B 
82 T 1,2,3-Trichlorobenzene 180 34 .20 1.165 A 2 A B 

Cal A = Average L = Linear LO = Linear w/origin Q = Quad QO = Quad 
#Qual = number of qualifiers 
A/H = Area or Height 

ID RsR.T. B«R.T. &Q Q= Qvalue L = Largest A = All 

w/orig^^ 

8260B-3.M Tue Mar 02 09:45:04 1999 
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mR-02-1999 TUE 04:41 PM TRI MATRIX FAX NO. 616 942 7463 

CLPBFB Tune Evaluation 

P. 17 

Data Pile J C:\HPCHEM\1\DATA\BFB301.D • Vial 
Acq On ; 1 MAR 1999 11:00 Operator 
Sample Inst 
Misc : Multipir 
MS Integration Params: rteint.p 
Method : C:\SAT132\QUANT\026OB-3,M (RTE Integrator) 
Title : Saturn 132 

1.00 

AiEun'dance 

350000 

300000 

260000 

200000 

160000 
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60000 

• TlcrBWSJOTO-

k 

Abundance 
iolzb ioUo ioieo ioTao ii!oo ii;20 

"Avoraga ofTf.'025 to 11.064 mm.: BPBOOI.U (-) 
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20000 

10000 
37 

0 
m/z-> 40 

95 

11.60 11.80 

75 

60 

61 

60 80 
<k 

174 

106117128 141 157 
ibo • iJo'' Tib ibo 

281 341 
Tsb ' 200 iio 2^0 ' 2b0 i2S0 oTo 3^0 3^0 

Peak Apex is scan: 828 (11.04 min) 
Average o 
Target 
Mass 

3 scans; 827,828,829 minus background scan 808 (10.7? min) 
Rel. to 
Mass 

Lower 
Limit,% 

Upper 
Limit,% 

Rel. 
Abn, % 

Raw 
Abn 

Result 
Pass/Fail 

50 95 15 40 18.0 13330 PASS 

75 95 30 60 55.5 41097 PASS 

. 95 95 100 100 100 .0 74088 PASS 

96 95 5 9 5.1 3805 PASS 
173 174 0 2 1.0 451 PASS 

174 95 50 100 62 .5 46309 PASS 

175 174 5 9 6.5 3016 PASS 

176 174 95 101 96.4 44653 PASS 
177 176 5 9 6.7 3014 PASS 

BPB301.D 8260B-3.M Men Mar 01 11:15:18 1999 



f1AR-02-1999 TUE 04:42 PM TRI MATRIX 
Average of 11.025 to 11.054 min. .- BFB301.D 

FAX NO. 616 942 7463 P. 18 

Modified:subtracted ' 
m/z abund. m/z abund. m/z abund. m/z abund. 

37.00 3432 57.00 2092 76.00 2915 95.00 74088 
38.00 2107 60.00 772 79.00 5716 96 .00 380% 
39.00 658 61.00 3507 80 . 00 1094 104 .00 42| 
40.00 1093 62.00 3315 81.00 6102 117.00 376 
44.00 1428 63 .00 2562 82: 00 841 119.00 378 
45.00 506 68 .00 6107 87.00 782 128.00 492 
48.00 511 69.00 4755 88.00 1080 141.00 942 
49. 00 3648 70.00 596 91,00 420 143,00 844 
50,00 13330 73.00 3058 92.00 1763 173.00 451 
51.00 2731 74.00 12716 93 .00 2657 174.00 46309 
56.00 1399 75.00 41097 94.00 7112 175.00 3016 

Average of 11.025 to 11.054 min. : BFB301.D 

Modified;subtracted 
m/z abund. -m/z abund. m/z abund. m/z abund. 

176.00 
177.00 

44653 
3014 

o 



NAR-02-1999 TUE 04:42 PH TRIMATRIX ^ FAX NO. 616 942 7463 P. 19 
Quantitation Report 

m 
C:\HPCHEM\1\DATA\CAP 0 3 01.D 
1 MAR 1999 12:12 

Data File 
Acq On 
ample 
isc ; 
MS Integration Params: rteint.p 
Quant Time: Mar 2 9:20 1999 

Vial: 0 
Operator: 
In.st 
Multiplr: 1.00 

Quant Results File: 8260B-3,RES 

Quant Method : c:\satl32\quant\8260b-3.m (RTE Integrator) 
Title 1 Saturn 132 
Last Update : Fri Feb 26 15:11:05 1999 
Response via : initial Calibration 
DataAcq Meth : ^ > 
IS QA File : C:\HPCHEM\1\DATA\CCP0226.D (26 FEB 1999 12:14) 

Internal Standards R.T. Qlon Response Cone Units Dev(Min) 
Rcv(Ar ) 

I) IS: Flourobenzene 16.13 96 1291740 

43) IS: d5-Chlorobenzene 23.04 82 749960 

61) IS: d4-l, 4-Dichlorobenzene 28.85 152 •548691 

40.00 ug/L -0.01 
97,45% 

40.00 ug/L 0,01 
98 .77% 

40.00 ug/L 0.00 
92.46% 

System Monitoring Compounds 
28} SUR: Dibromofluoromethane 
Spi}ced Amount 40,000 
34) SUR: 1,2-Dichloroethane-d4 
Spiked Amount 40.000 • • * 
42) SUR: d8-Toluene 
Spiked Amount 40.000 
60) Sur: 4-Bromofluorobenzene 
Spiked Amount 40.000 

Target Compounds 
2) Dichlorodifluoromethane 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Ethyl Ether 
Acrolein 
1,l-Dichloroethene 
Trichlorotrifluoroethane 
lodomethane 
Carbon Disulfide 
Acetone 
Isopropanol 
Methylene Chloride 

17), Acrylonitrile 
18) trans-1,2-Dichloroethene 

Methyl(tert)Butyl Ether 
1.1-Dichloroethane 
Vinyl Acetate 
2.2-Dichloropropane 
cis-1,2-Dichloroethene 
Methyl Ethyl Ketone 
Bromochloromethane 
Chloroform 
1,1,1-Trichloroethane 

14,71 113. 955431 90.81 ug/L -0.03 
Recovery = 227.03% 

15.39 65 507532 41.22 ug/L -0.03 
Recovery - 103.05% 

19.64 98 3538515 89.07 ug/L -O.Ql 
Recovery = 222.68% 

25.97 95 1741462 85.35 ug/L 0.00 
Recovery = 213.38% 

QvaluG 

3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 

19) 
20) 
21) 
22) 
23) 
24) 
25) 
26) 
27) 

2.95 85 48017 8.25 ug/L 100 
3 .89 50 38827 8.23 ug/L 96 
4.45 62 62812 9.67 ug/L 100 
5.88 94 69342 9.90 ug/L 99 
6.38 45 6666 9.72 ug/L # 31 
7.39 101 152056 9.64 ug/L 97 
8 . 64 45 41189 9.14 ug/L 59 
8 .91 55 6240m 12.38 ug/L 9S 

9.05 96 80835 9.42 ug/L 100 

9.25 101 118582 9.60 ug/L # 73 

9.35 142 167581m 8.28 ug/L 97 

9.40 76 183145 10,02 ug/L # 100 

9.45 43 56999 16.80 ug/L 97 

10 .32 45 4021 14 . 99 ug/L # 87 

10,53 49 195760 10.01 ug/L # 99 

11. 23 52 50411 12.27 ug/L # 91 

11.21 96 91261 9.95 ug/L 99 

11.32 73 266552 9.53 ug/L 96 

12 .24 63 128906 9.37 ug/L 9 9 

12,55 43 141148 9.71 ug/L .99 

13.55 77 168263 9.43 ug/L 99 

13.60 96 102702 10.01 ug/L 93 

13 .75 43 55356 13.23 ug/L # 96 

14 . 11 49 122853 9,76 ug/L 99 
14 . 36 83 187173 9.55 ug/L 98 
14 .67 97 208386 9.50 ug/L 99 



HAR-02-1999 TUE 04:42 Pfl TRI HAIR IX FAX NO. 616 942 7463 P. 20 29) Carbon Tetrachloride 15. 04 117 155352 y.ijb ug/u 
P. 20 

30) 1,1-Dichloropropene 15.05 75 147727 9.57 ug/L 97 
31) Benzene 15 .49 70 399271 9.69 ug/L 97 
32) 1,2-Dichloroethane 15,56 62 161-540 10.07 ug/L 99 
33) Heptane 16.16 41 182685 9.99 ug/L # 82 
35) Trichloroethene 16.93 130 105993 9.84 ug/L 
36) 1,2-Dichloropropane 17.41 63 74281 10.22 ug/L 91 
37) Dibromomethane 17. 68 93 82517 9.84 ug/L 98 
38) Bromodichloromethane 18 . 07 03 147119 9.62 ug/L 99 
39) 2-Chloroethyl Vinyl Ether 18.77 63 62148 9.44 ug/L 98 
40) cis-1,3-Dichloropropene 19.05 75 160738 9 .75 ug/L 99 
41) 4-Methyl-2-Pentanone 19.44 43 100727 10.35 ug/L 99 
44) Toluene 19.80 91 535150 9.77 ug/L 99 
45) trans-1,3-Dichloropropene 20.33 75 150768 9.27 ug/L 98 
46) 1,1,2-Trichloroethane 20.75 83 68491 9.61 ug/L 97 
47) Tetrachloroethene 21.07 129 101101 9.78 ug/L 97 
48) 1,3-Dichloropropane 21,11 76 113138 9 .98 ug/L 89 
49) 2-Hexanone 21.39 43 79993 11. 08 ug/L 98 
50) Dibromochloromethane 21.65 129 116293 9.62 ug/L 99 
51) 1,2-Dibromoethane 21.91 109 103709 9 .29 ug/L 98 
52) Chlorobenzene 23. 09 112 318841 9.57 ug/L 95 
53) 1,1,1,2-Tetrachloroethane 23.31 131 136077 9 . 73 ug/L 98 
54) Ethyl Benzene 23.37 91 562128 9 .34 ug/L 98 
55) m/p-Xylene 23 .67 91 1064695 19.70 ug/L 98 
56) o-Xylene 24.64 91 505660 9.16 ug/L 97 
57) Styrene 24.69 104 306520 9.14 ug/L 92 
58) Bromoform 25.13 173 68642 9.71 ug/L 98 
59) Isopropylbenzene 25.59 105 605632 9.93 ug/L 99 
62) 1,4-trans-2-dichlorobutene 26.49 53 40947 9.31 ug/L 98 
63) Bromobenzene 26.33 156 170736 9.82 ug/L 98 
64) 1,1,2,2-Tetrachloroethane 26.35 83 124687 10.03 ug/L # 88 
65) 1,2,3-Trichloropropane 26.44 75 196840 9.99 ug/L 97 
66) n-Propylbenzene 26.63 91 704041 9.64 ug/L 
67) 2-Chlorotoluene 26 .84 126 161524 9 .87 ug/L m 
68) 1,3,5-Trimethylbenzene 27.09 105 585743 9.99 ug/L 96 
69) 4-Chlorotoluene 27 .11 91 522891 9.65 ug/L 99 
70) tert-Butylbenzene 27, 93 119 538645 9.49 ug/L # 97 
71) 1,2,4-Trimethylbenzene 28 . 05 105 564381 9.49 ug/L 100 
72) sec-Butylbenzene 28.45 105 651737 9.55 ug/L # 96 
73) 1,3-Dichlorbenzene 28.71 146 274969 9.62 ug/L 100 
74) 4-Isopropyltoluene 28 . 80 119 579080 9.86 ug/L 97 
75) 1,4-Dichlorobenzene 28.92 146 282039 10.05 ug/L 94 
76) 1,2-Dichlorobenzene 29.73 146 268616 10.85 ug/L 98 
77) n-Butylbenzene 29 .71 91 549780 9.92 ug/L # 94 
78) 1,2-Dibromo-3-chloropropari 31.30 75 47871 10.01 ug/L 97 
79) 1,2,4-Trichlorobenzene 33 .09 180 177112 11.06 ug/L 96 
80) Hexachlorobutadiene 33 .48 225 153333 10 .45 ug/L 99 
81) Naphthalene 33 .65 128 419735 11.84 ug/L 99 
82) 1,2,3-Trichlorobenzene 34.23 180 171415 10 .86 ug/L 100 

(#) = qualifier out of range (m) = manual integration 
CAP.0301.D 026OB-3.M Tue Mar 02 09:53:54 1999 



MflR-02-1999 TUE 04M3 PH TRIHflTRIX FftX NO. 616 942 7463 
Quantitation Report P. 21 

# 

c J \hpcheTn\l\data\CAP03 01 .D 
1 MAR 1999 12:12 

Data File 
Acq On 
Sample 
Miac 
MS Integration Params: rteint.p 
Quant Time: Mar 1 12:50 1999 

Vial 
Operator 
Inst 
Multiplr 

0 

1.00 

Quant Results File; 8260b-3.RES 

Method 
Title 
Last Update 
Response via 

: c:\satl32\guant\8260b-3.ni (RTE Integrator) 
: Saturn 132 
: Fri Feb 26 15:11:05 1999 
: Initial Calibration 

TicrcAPoaonD 
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MAR-02-1999 TUE 04:43 PM TRIMATRIX 
iiuanciccx.u 812 ^163 P. 22 

C;\HPCHEM\1\DATA\CBP0301. D 
1 MAR 1999 12:54 

Data File 
Acq On 
Sample ; 
Misc : 
MS Integration Params: rteint.p 
Quant Time: Mar 1 13:40 1999 

Vial 
Operator 
Inst 
Multiplr 1.00 

Quant Results File.- 8260B-3.RES a 
Quant Method : c;\satl32\quant\8260b-3.m (RTE Integrator) 
Title : Saturn 132 
Last Update 
Response via 
DataAcq Mehh 
IS QA File 

Fri Feb 26 15:11:05 1999 
Initial Calibration 

C:\HPCHEM\1\DATA\CCP0226.D (26 FEB 1999 12:14) 

Internal Standards R.T, Qlon Response Cone Units Dev{Min) 
Rcv(Ar ) 

1) IS: Flourobenzene 16.13 

43) IS: d5-Chlorobenzene 23.03 

61) IS: d4-l,4-Dichlorobenzene 28.05 152 

System Monitoring Compounds 
28) SUR: Dibromofluoromethane 
Spiked Amount 40.000 
34) SUR: 1,2-DiGhloroethane-d4 
Spiked TUnount 40.000 
42) SUR: d8-Toluene 
Spiked Amount 40.000 
60) Sur; 4-Bromofluorobenzene 
Spiked Amount 40.000 

Target Compounds 

14.71 

15.40 

19.65 

25.96 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Ethyl Ether 
Acrolein 
1,1-Dichloroethene 
Trichlorotrifluoroethane 
lodomethane 
Carbon Di.sulfide 
Acetone 
Isopropanol 
Methylene Chloride 
Acrylonitrile 
trans-1,2-Dichloroethene 
Methyl(tert)Butyl Ether 
1.1-Dichloroethane 
Vinyl Acetate 
2.2-Dichloropropane 
cis-1,2-Dichloroethene 
Methyl Ethyl Ketone 
Bromochloromethane 
Chloroform 
1,1,l-Trichloroethane 

96 1303235 

82 744523 

•546033 

40.00 ug/L -0.01 
98.32% 

40.00 ug/L 0.00 
98,06% 

40.00 ug/L 0.00 
92.01% 

113 

65 

98 

95 

788895 74.32 ug/L -0.03 
Recovery « 185.80% 

504697 40.63 ug/L -0.01 
Recovery = 101.56% 

2906788 72.52 ug/L 0.00 
Recovery = -181.30% -m 

1446290 71.40 ug/L 
Recovery = 178.50% 

Qvalue 
2.96 85 112278 19.12 ug/L 97 
3 .89 50 85371 17.94 ug/L 99 
4.45 62 127179 19.40 ug/L 96 
5.88 94 125874 17.80 ug/L 100 
6.40 45 13805 19.94 ug/L # 42 
7.40 101 309930 19.49 ug/L 96 
8.63 45 91500 20.12 ug/L 96 
8.93 55 10784 21.21 ug/L 94 
9.06 96 168862 19.50 ug/L 97 
9.25 101 244269 19.60 ug/L # 80 
9.35 142 398937 19 .53 ug/L 98 
9.41 76 365257 19.82 ug/L # 99 
9.44 43 95252 27.83 ug/L 98 
10.28 45 6508 24 .06 ug/L # 60 
10.53 49 389283 19.73 ug/L 98 
11.24 52 79786 19.25 ug/L 96 
11.23 96 187561 20.26 ug/L 98 
11.33 73 531422 18.83 ug/L 97 
12.24 63 270077 19.47 ug/L 99 
12.53 43 290097 19.77 ug/L 100 
13 .55 77 301430m 16 . 74 ug/L 26 
13.59 96 208214 20 .12 ug/L 98 
13 .74 43 106385 25.20 ug/L 
14.11 49 252790 19.90 ug/L 
14 .36 83 394039 19,92 ug/L 99 
14.67 97 423870 19.15 ug/L 100 



29 
30 
31 
32 
33 
35 
36 
37 
38 
39 
40 
41 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

MAR-02-1999 TUE 04:43 PH TRINATRIX 
Carbon Tetrachloride 
1/1-Dichloropropene 
Benzene 
1,2-Dichloroethane 
Heptane 
Trichloroethene 
1.2-Dichloropropane 
Dibromomethane 
Bromodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyl-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Tetrachloroethene 
1.3-Dichloropropane 
2-Hexanone 
Dibromochloromethane 
1.2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethene 
Ethyl Benzene 
in/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1.4-trans-2-dichlorobutene 
Bromobenzene 
1/1,2,2-Tetrachloroethane 
1.2.3-Trichloropropane 
n-PropyIbenz ene 
2-Chlorotoluene 
1,3, 5-Trimethylbenzene 
4 -Chlorotoluene 
tert-Butylbenzene 
1.2.4-Trimethylbenzene 
sec-Butylbenzene 
1.3-Dichlorbenzene 
4-lsopropyltoluene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromo-3-chloropropan 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

lb. OJ JLXV 
FAX NO. 616 942 7463 

ug/L 

P. 23 
IS. 05 75 303591 19.SO ug/L 100 
15 .49 78 797673 19.19 ug/L 99 
15 .56 62 316428 19 .55 ug/L 99 
16 .17 41 374193 20.29 ug/L 95 
16.95 130 214015 19,69 ug/L 99 
17 .41 63 145938 19.91 ug/L 99 
17 . 68 93 • 162567 19 .21 ug/L 37 
18 .06 63 308753 20 . 02 ug/L 99 
18 . 77 63 122293 18 .41 ug/L # 98 
19.07 75 340510 19.49 ug/L 99 
19.44 43 186148 18.96 ug/L 98 
19 .80 91 1063028 19.55 ug/L 100 
20.33 75 306730 19.01 ug/L 99 
20.75 83 134787 19 . 04 ug/L 94 
21,06 129 200945 19 . 58 ug/L 58 
21.12 76 214924 19.09 ug/L 91 
21.39 43 160437 22 .38 ug/L 97 
21.65 129 228904 19. 07 ug/L 98 
21.91 109 207436 IS .71 ug/L 98 
23 .11 112 642381 19.43 ug/L 95 
23 ,31 131 264332 19.05 ug/L 99 
23 .39 91 1147575 19,21 ug/L 97 
23.68 91 2109272 39.31 ug/L 99 
24.64 91 1035976 18,89 ug/L 99 
24 .69 104 637492 19.16 ug/L 97 
25.13 173 133473 19.03 ug/L 98 
25.59 105 1211088 20 . 01 ug/L 99 
26.51 53 77537 17 . 71 ug/L 95 
26 . 33 156 327626 18 .94 ug/L 97 
26 .35 83 233140 18.85 ug/L 100 
26.44 75 327878 16.73 ug/L # 93 
26.63 91 1369916 18 .85 ug/L 98 
26.84 126 319438 19.62 ug/L 95 
27, 09 105 1111325 19 . 05 ug/L 97 
27.12 91 1010352 18.73 ug/L 98 
27.92 119 1085919 19.22 ug/L tt 99 
28.05 105 1090418 18.43 ug/L 98 
28,45 105 1311000 19.31 ug/L # 96 
28.71 146 535152 18 .81 ug/L 99 
28.81 119 1163870 19.90 ug/L 99 
28.91 146 539405 19.31 ug/L 99 
29.73 146 487838 19 .80 ug/L 99 
29 .71 91 1079745 19.57 ug/L 97 
31.32 75 84928 17.84 ug/L 99 
33.08 180 327298 20 .53 ug/L 99 
33.49 225 279733 19.15 ug/L # 87 
33 .65 128 687577 19.49 ug/L 99 
34 .23 180 306518 19 . 51 ug/L 99 

{#) = qualifier out of range (m) = manual integration 
CBPP301.D 8260B-3.M Tue Mar 02 09:55:09 1999 



mi)-02-1999 TOE 04M4 PH TRlHflTRIX FAX NO. 616 942 7483 
QuantiCcicion Kepoxu P. 24 

Data File i c;\hpchem\l\data\CBP0301. D 
Acq On : 1 MAR 1999 12:54 
Sample : 
Misc 
MS Integration Params; rteint.p 
Quant Time: Mar 1 13:32 1999 

Vial: 0 
Operator: 
Inst : 
Multiplr: 1,00 

Quant Results File; 8260b-3.^£ 

Method : c:\satl32\quant\8260b-3.m (RTE Integrator) 
Title : Saturn 132 
Last Update ; Fri Feb 26 15:11:05 1999 
Response via : Initial Calibration 

.00 '4.i)o"ei6~ 8.bo IOIM I2.W i4.orV6!oo"i8:oo aoloo 22!O'O'MIOO 26X0 2?.OO ioToo 3a!oo'^34.0o'l^ 

CBP0301.D 8260b-3.m Mon Mar 01 13:32,:44 1999 Page 



MAR-02-I999 TQE 04:44 FN TRIMATRIX ̂ ^ FAX NO. 616 942 7463 Quantitation Keporc P. 25 

rv m 
C;\HPCHEM\1\DATA\CCP0301.D 
1 MAR 1999 13:36 

Data File 
Acq On 
ample 
isc 
MS Integration Params: rteint.p 
Quant Time; Mar 1 14:13 1999 

Viali 0 
Operator: 
Inst ; 
Multiplr: 1.00 

Quant Results File: 8260B-3,RES 

Quant Method j c:\satl32\quant\8260b-3.m (RTE Integrator) 
Title : Saturn 132 
Last Update : Fri Feb 26 15:11:05 1999 
Response via : Initial Calibration 
DataAcq Meth ; 
IS QA File ; C:\HPCHEM\1\DATA\CCP0226.D (26 FEB 1999 12:14) 

Internal Standards R.T. Qlon Response Cone Units Dev(Min) 
Rcv(Ar ) 

1) IS: Flourobenzene 

43} IS: dS-Chlorobenzene 

16.13 96 1287663 

23.04 82 732174 

61) IS: d4-l,'4-Dichloroben2ene 28.85 152 -530711 

System Monitoring Compounds 
28) SUR: Dibromofluoromethane 
Spiked Amount 40,000 
34) SUR: 1,2-Dichloroethane-d4 
Spiked Amount 40.000 
42) SUR; da-Toluene 
Spiked Amount 40.000 
60) Sur: 4-Bromofluorobenzene 
Spiked Amount 40.000 

Target Compounds 

40.00 ug/L -0.01 
97.14% 

40.00 ug/L 0.01 
96.43% 

40.GO ug/L 0.00 
89.43% 

14.69 113 390995 37.28 ug/L 

o
 

0
 

1 

Recovery = 93 .20% 
15.39 65 492972 40.16 ug/L 

m
 
o
 

o
 1 

Recovery 100.40% 
19.65 98 ,1514484 38.24 ug/L 0.00 

Recovery = 95.60% 
25.96 95 713299 35.81 ug/L 

H
 
O
 

0
 

1 

Recovery = 89.53% 

Qvalue 
2) Dichlorodifluoromethane 2.97 85 227159 39.16 ug/L 96 
3) Chloromethane 3.89 50 173138 36.82 ug/L 99 
4) Vinyl Chloride 4 .45 62 259529 40.06 ug/L 98 
5) Bromomethane 5.88 94 267222 38.26 ug/L 99 
6) Chloroethane 6.39 45 28132 41.13 ug/L # 48 
7) Trichlorofluoromethane 7.40 101 625501 39.80 ug/L 97 
8) Ethyl Ether 8.61 45 182531 40.62 ug/L 95 
9) Acrolein 8.92 55 20373 40.55 ug/L 96 
10) 1/1-Dichloroethene 9.05 96 339907 39.74 ug/L 98 
11) Trichlorotrifluoroethane 9.24 101 493936 40 .12 ug/L # 78 
12) lodomethane 9.35 142 850987 42.16 ug/L 99 
13) Carbon Disulfide 9.41 76 732416 40.22 ug/L 98 
14) Acetone 9.41 43 156100 46.15 ug/L # 93 
15) Isopropanol 10 .27 45 11291 42.24 ug/L # 90 
16) Methylene Chloride 10.53 49 772487 39 .62 ug/L 100 
17) . Acrylonitrile 11.23 52 164905 40.27 ug/L 98 
18) trans-1,2-Dichloroethene 11.23 96 381073 41.66 ug/L 97 
19) Methyl(tert)Butyl Ether 11.32 73 1107185 39. 71 ug/L 93 
20) 1,1-Dichloroethane 12 .23 63 • 557055 40.54 ug/L 99 
21) Vinyl Acetate 12.52 43 602819 41.58 ug/L 100 
22) 2,2-Dichloropropane 13 .55 77 706451 39.71 ug/L 97 
23) cis-1,2-Dichloroethene 13 .60 96 413855 40.47 ug/L 97 
24) Methyl Ethyl Ketone 13.73 43 192177 46 .08 ug/L # 97 
25) Bromochloromethane 14.11 49 500951 39.91 ug/L 99 
26) Chloroform 14 .36 83 779630 39.89 ug/L 99 
27) 1,1,1-Trichloroethane 14.67 97 867861 39.69 ug/L 99 



HAR-02-1999 TUE 04:44 PN TRIHATRIX FAX NO. 616 942 7463 P 26 29) Carbon Tetrachloride 15 . 03 117 b4bbyy jy . DO uy/ JJ 
If 

30) 1,l-Dichloropropene 15.04 75 593895 38.61 ug/h 98 
31) Benzene 15.49 78 1597216 38.89 ug/L 98 
32) 1,2-Dichloroethane 15,55 62 639753 40.01 ug/L 98 
33) Heptane 16.17 41 724975 39. 78 ug/L 96 
35) Trichloroethene 16.95 130 429107 39 .96 ug/L ro 36) 1,2-Dichloropropane 17.41 63 287346 39.68 ug/L ro 
37) Dibromomethane 17 .68 93 325039 36 . 88 ug/L 98 
38) Bromodichlorotne thane 18.05 83 595272 39.06 ug/L 99 
39) 2-Chloroethyl Vinyl Ether 18 .76 63 255228 38 . 90 ug/L a 97 
40) cis-1,3-Dichloropropene 19 .07 75 676195 39.18 ug/L 99 
41) 4-Methyl-2-Pentanone 19.43 43 385705 39.75 ug/L 99 
44) Toluene 19.79 91 2004465 37.49 ug/L 99 
45) trans-l,3-Dichloropropene 20.32 75 626826 39 . 50 ug/L 99 
46) 1,1,2-Trichloroethane 20.73 83 270476 38 . 86 ug/L 97 
47) Tetrachloroethene 21.07 129 393202 38.95 ug/L 98 
48) 1,3-Dichloropropane 21.11 76 435860 39 .37 ug/L 95 
49) 2-Hexanone 21.36 43 317400 45.03 ug/L 99 
50) Dibromochloromethane 21.65 129 458813 38. 87 ug/L 99 
51) 1,2-Dibromoethane 21.69 109 426778 39 .15 ug/L 100 
52) Chlorobenzene 23 .11 112 1229617 37.82 ug/L 98 
53) 1,1,1,2-Tetrachloroethane 23 .29 131 534496 39 .16 ug/L 99 
54) Ethyl Benzene 23 .37 91 2227008 37. 91 ug/L 98 
55) m/p-Xylene 23 .67 91 4194066 79.49 ug/L 99 
56) o-Xylene 24.65 91 2092321 38 . 80 ug/L 100 
57) Styrene 24.68 104 1226631 37.48 ug/L 95 
58) Bromoform 25.13 173 268696 38.95 ug/L 98 
59) Isopropylbenzene 25.59 105 2352139 39.51 ug/L 99 
62) 1,4-trans-2 -dichlorobutene 26.49 53 160897 37.81 ug/L 96 
63) Bromobenzene 26.33 156 660946 39.32 ug/L 98 
64) 1,1,2,2-Tetrachloroethane 26.35 83 477288 39.70 ug/L 98 
65) 1,2,3-Trichloropropane 26.44 75 686289 36.02 ug/L 94 
66) n-PropyIbenzene 26.63 91 2692043 38 .12 ug/L 
67) 2-Chlorotoluene 26 . 84 126 632243 39. 95 ug/L 
68) 1.3,5-Trimethylbenzene 27.09 105 2183213 38 ,50 ug/L 99 
69) 4-Chlorotoluene 27.12 91 2017425 38.48 ug/L 100 
70) tert-Butylbenzene 27.92 119 2139901 38.96 ug/L 99 
71) 1,2,4-Trimethylbenzene 28.04 105 2061299 35.85 ug/L 99 
72) sec-ButyIbenzene 28.47 105 2562219 38.83 ug/L # 96 
73) 1,3-Dichlorbenzene 28.71 146 1102654 39.88 ug/L 98 
74) 4-1sopropyltoluene 28.80 119 2215554 38.98 ug/L 97 
75) 1,4-Dichlorobenzene 28.91 146 1006604 37 .08 ug/L 97 
76) 1,2-Dichlorobenzene 29.72 146 946163 39.51 ug/L 99 
77) n-Butylbenzene 29.71 91 2136695 39.85 ug/L 96 
78) 1, 2-DibroTno-3-chloropropan 31.31 75 182683 39.49 ug/L 96 
79) 1,2,4-Trichlorobenzene 33.08 180 597182 38 .54 ug/L 99 
80) Hexachlorobutadiene 33 .48 225 551216 38.82 ug/L # 94 
81) Naphthalene 33.65 128 1402671 40 . 90 ug/L 99 
82) 1,2,3-Trichlorobenzene 34.23 180 590953 38. 70 ug/L 99 

» qualifier out of range (m) = manual integration (# 
CCP.0301.D 8260B-3.M Tue Mar 02 09:57:37 1999 

o 



HAR-02-1999 WE 04:45 PH TRIMATRIX FAX NO. 616 942 7463 Quancitiacxon 

c: \hpchetn\l\ciata\CCP0301. D 
1 MAR 1999 13:36 

Data File 
Acq On 
Sample 
Misc 
MS Integration Params: rteint.p 
Quant Time; Mar 1 14:13 1999 

Vial 
Operator 
Inst 
Multiplr 

Quant Results File 

Method 
Title 
Last Update 

! c:\satl32\qnant\8260b-3.m (RTE Integrator) 
: Saturn 132 
: Fri Feb 26 15:11:05 1999 

Response via : Initial Calibration 
—Ticrccpoaof.D Abundanco 
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NAR-02-1999 TUE 04:45 PM TRIMATRIX FAX NO, 616 942 7463 
Quantibation Report P. 28 

C:\HPCHEM\1\DATA\CDP0301. D 
1 MAR 1999 14:59 

Data File 
Acq On 
Sample : 
Misc : 
MS Integration Params: rteint.p 
Quant Time: Mar 2 9:36 1999 

;j Vial 
Operator 
Inst 
Multiplr 1.00 

Quant Results File: 8260B-3.RES 
a 

Quant Method : c;\satl32\quant\8260b-3.m (RTE Integrator) 
Title ; Saturn 132 
Last apdate : Fri Feb 26 15:11:05 1999 
Response via : initial Calibration 
DataAcq Meth : 
IS QA File ; C:\HPCHEM\1\DATA\CCP0226.D (26 FEB 1999 12:14: 

Internal Standards R.T. Qlon Response Cone Units Dev(Min) 
Rcv(Ar ) 

1) IS: Flourobenzene 

43) IS: dS-Chlorobenzene 

16.12 96 1309609 

23.03 82 708424 

61) IS: d4-l,4-Dichlorobenzene 28.84 152 505996 

40.00 ug/L -0,02 
98 .80% 

40.00 ug/L 0.00 
93 .30% 

40.00 ug/L -0.01 
85.26% 

System Monitoring Compounds 
28) SUR: Dibromofluoromethane 14.69 113 
Spi)ced Amount 40.000 
34) SUR; l,2-Dichloroethane-d4 15.38 65 
Spiked Amount 40.000 
42) SUR: ds-Toluene 19.63^ 98 
Spiked Amount 40.000 
60) Sur: 4-Bromofluorobenzene 25.95 95 
Spiked Amount 40.000 

628999 58.97 ug/L -0.04 
Recovery = 147.43% 

510893 40.93 ug/L -0.03 
Recovery = 102.33% 

2474311 61.43 ug/L -0.02 
Recovery » 153.58% 

1196107 62.06 ug/L -0.0 
Recovery = 155.15% 

4^ 

2) Dichlorodifluoromethane 2 .97 85 669944 113.55 ug/L 100 
3) Chloromethane '3 .88 50 528387 110.49 ug/L 98 
4) Vinyl Chloride 4 .44 62 748901 113.67 ug/L 98 
5) Bromomethane 5 .88 94 900050 126.69 ug/L 99 
6) Chloroethane 6 .37 45 76976 110.66 ug/L # 70 
7) Trichlorofluoromethane 7.40 101 1870151 117.00 ug/L 99 
8) Ethyl Ether 8.62 45 533607 116.77 ug/L 97 
9) Acrolein 8.90 55 63817 124.90 ug/L 93 
10) 1,1-Dichloroethene 9.06 96 1010875 116.19 ug/L 99 
11) Trichlorotrifluoroethane 9,25 101 1444849 115.39 ug/L if 79 
12) lodomethane 9.33 142 2823331 137.53 ug/L 99 
13) Carbon Disulfide 9.40 76 2116244 114.26 ug/L 100 
14) Acetone 9.44 43 407524 118.47 ug/L # 98 
15) isopropanol 10.30 45 30687 112.87 ug/L # 92 
16) Methylene Chloride 10.53 49 2271642 114.55 ug/L 96 
17). Acrylonitrile 11.24 52 477945 114.75 ug/L # 90 
18) trans-l,2-Dichloroethene 11.22 96 1156453 124.30 ug/L 93 
19) Methyl(tert)Butyl Ether 11.33 73 3353266 118.26 ug/L 99 
20) 1,l-Dichloroethane 12.23 63 1665017 119.42 ug/L 99 
21) Vinyl Acetate 12.53 43 1936626m 131.35 ug/L 98 
22) 2,2-Dichloropropane 13 .53 77 2108970 116.56 ug/L 97 
23) cis-1,2-Dichloroethene 13.58 96 1203024 115.68 ug/L 
24) Methyl Ethyl Ketone 13.72 43 534524 126.01 ug/L g 
25) Bromochloromethane 14.11 49 1551093 121.49 ug/L 
26) Chloroform 14.34 83 2221432 111.76 ug/L 98 
27) 1,1,1-Trichloroethane 14.67 97 2604561 117.12 ug/L 100 



29 
30 
31 
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53 
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55 
56 
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58 
59 
62 
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MAR-02-1999 TUE 04:45 PM TRIMATRIX 
Carbon Tetrachloride 
1/1-Dlchloropropene 
Benzene 
1,2-Dichloroethane 
Heptane 
Trichloroethene 
1.2-Dichloropropane 
Dibromomethane 
Broraodichloromethane 
2-Chloroethyl Vinyl Ether 
cis-l,3-Dichloropropene 
4-Methyl-2-Pentanone 
Toluene 
trans-1< 3-Dichloropropene 
1.1.2-Trichloroethane 
Tetrachloroethene 
1.3-Dichloropropane 
2-Hexanone 
Dibromochloromethane 
1.2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl Benzene 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1.4-trans-2-dichlorobutene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
1.2.3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzene 
1.2.4-Trimethylbenzene 
sec-Butylbenzene 
1.3-Dichlorbenzene 
4-1sopropyltoluene 
1.4-Dichlorobenzene 
1,2-DiGhlorobenzene 
n-Butylbenzene 
1, 2-DibrQtno-3-chloropropan 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

15.02 117 
FAX NO. 616 942 7463 
18633yj. xxj . y J wy / jj 

P. 29 
J- U/ k/ 

15.05 75 1725494 110.2^ ug/L 98 
15.49 78 4799590 114.90 ug/L 98 
15 . 54 62 1903936 117.07 ug/L 99 
16.16 41 2177875 117.50 ug/L 99 
16.92 130 1255936 115.01 ug/L 96 
17.39 63 839828 114.03 ug/L 97 
17 . 66 93 96939S 114.00 ug/L 99 
18 .04 83 1668206 107.62 ug/L 97 
18.74 63 790013 118.38 ug/L # 99 
19,05 75 1997325 113.78 ug/L 99 
19 .42 43 1145562 116.09 ug/L 98 
19 .78 91 6106305 118,03 ug/L 99 
20.32 75 1870573 121.81 ug/L 99 
20.73 83 829455 123.16 ug/L 98 
21. 06 129 1040771 106 .56 ug/L 97 
21.11 76 1361312 127.08 ug/L # 92 
21 .33 43 909248 133 .32 ug/L 99 
21.64 129 1386397 121.40 ug/L 97 
21. 88 109 1266394 120 . 06 ug/L 98 
23 .08 112 3699007 117.59 ug/L 99 
23 .29 131 1547355 117.17 ug/L 99 
23.37 91 6578219 115.73 ug/L 99 
23.67 91 ir872274 232 .54 ug/L 97 
24 .64 91 6063457 116.22 ug/L 98 
24 .68 104 3733786 117.92 ug/L 95 
25.11 173 801632 120.10 ug/L 98 
25.56 105 6940370 120.49 ug/L 97 
26.48 53 504126 124.27 ug/L 99 
26.32 156 1957217 122.12 ug/L 83 
26.33 83 1402472 122.37 ug/L 99 
26.43 75 2129350m 117.21 ug/L 99 
26.61 91 7861026 116.75 ug/L 98 
26.83 126 1832034 121.42 ug/L 97 
27.08 105 6311880 116 .73 ug/L 99 
27.10 91 5976603 119.57 ug/L 97 
27. 90 119 5987106 114.33 ug/L 97 
28.03 105 6350548 115.85 ug/L 99 
28.45 105 7464241 118.65 ug/L # 98 
28.69 146 3100977 117.62 ug/L 99 
28.78 119 6326453 116.75 ug/L 97 
28.89 146 3091334 119.44 ug/L 97 
29.72 146 2501555 109.56 ug/L 97 
29.69 91 6027417 117.91 ug/L # 94 
31.28 75 551794 125.09 ug/L 96 
33.07 180 1748934 118.40 ug/L 93 
33 .47 225 1578691 116.62 ug/L 99 
33 . 64 128 4103799 125.50 ug/L 100 
34.20 180 1659765 113 .99 ug/L 99 

(#) = qualifier out of range (m) = manual integration 
CDP.0301.D 8260B-3.M Tue Mar 02 09:59:17 1999 



HAR-02-1999 TUE 04:47 PH TRIHATRIX 
29 
30 
31 
32 
33 
35 
36 
37 
38 
39 
40 
41 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

Carbon Tetrachloride 
1.1-Dichloropropene 
Benzene 
1.2-Dichloroethane 
Heptane 
Trichloroethene 
1.2-Dichloropropane 
Dibromomethane 
Bromodi ch1oromethane 
2-Chloroethyl Vinyl Ether 
cis-1,3-Dichloropropene 
4-Methyl-2-Pentanone 
Toluene 
trans-1,3-Dichloropropene 
1.1.2-Trichloroethane 
Tetrachloroethene 
1.3-Dichloropropane 
2-Hexanone 
Dibromochloromethane 
1.2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl Benzene 
m/p-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1.4-trans-2-dichlorobutene 
Bromobenzene 
1,1,2,2-Tetrachloroethane 
1.2.3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzene 
1.2.4-Trimethylbenzene 
sec-Butylbenzene 
1.3-Dichlorbenzene 
4-leopropyltoluene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromo-3-chloropropan 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

15 . 04 IX / 
FAX NO. 616 942 7463 

f — 
P. .02 

15.04 75 3217474 216.05 ug/L 99 
15.50 78 9089595 228.59 ug/L 96 
15.55 62 3490465 225 .47 ug/L 95 
16.17 41 4094205 232.05 ug/L 98 
16.94 130 2297064 220.97 ug/L 
17.42 63 1501637 214.19 ug/L 9I 
17. 68 93 1740020 214.97 ug/L 9? 
18,06 83 3287118 222.78 ug/L 98 
18.77 63 1463806 230.42 ug/L # 98 
19.06 75 3912089 234.12 ug/L 99 
19 .44 43 2050691 218 .31 ug/L 98 
19.80 91 11281945 223.24 ug/L 99 
20.33 75 3438231 229.20 ug/L 100 
20.74 83 1385993 210.67 ug/L 96 
21.08 129 2091317 219 .19 ug/L 96 
21.13 76 2275818 217 .48 ug/L 94 
21.35 43 1659120 249.03 ug/L 98 
21.66 129 2568663 230.25 ug/L 99 
21.90 109 2356532 228.70 ug/L 97 
23.11 112 6982211 227.21 ug/L 97 
23.31 131 2926492 226.86 ug/L 100 
23 .40 91 12662048 228.04 ug/L 96 
23.69 91 20625172 413.55 ug/L 97 
24.66 91 10759791 211.12 ug/L 95 
24 .69 104 7205076 232,95 ug/L # 82 
25.13 173 1501860 230.34 ug/L 94 
25.58 105 13125309 233 .25 ug/L 98 
26.51 53 973147 259.08 ug/L 98 
26.34 156 3247025 218.81 ug/L 85 
26.36 83 2563939 241.61 ug/L 97 
26.45 75 3675081m 218.49 ug/L 99 
26 .65 91 14533242 233.12 ug/L 
26.84 126 3365099 240.87 ug/L Q 
27.10 105 11757742 234 .85 ug/L w 
27.13 91 10825620 233 .92 ug/L 96 
27.94 119 11377552 234 . 64 ug/L 99 
28.06 105 11645228 229.43 ug/L 99 
28.46 105 13782543 236.61 ug/L 100 
28 .71 146 5910380 242.12 ug/L 96 
28.81 119 12063503 240.45 ug/L # 90 
28.91 146 5417604 226.06 ug/L 98 
29.75 146 4362160 206.34 ug/L 99 
29.71 91 11438787 241.68 ug/L # 89 
31.30 75 966551 236.66 ug/L 9S 
33.08 180 3129867 228.84 ug/L 97 
33 .49 225 2793291 222.85 ug/L 98 
33.64 128 6845171 226.09 ug/L 100 
34.23 180 3121037 231.51 ug/L 98 

(#) = qualifier out of range (m) « manual integration 
CEP.0301.D 8260B-3.M Tue Mar 02 10;00;59 1999 

a 



MAR-02-1999 TUE 04:48 PN TRIMATRIX 
LidiiU-^ ue4 . ..JMF 616 942 7463 P. 03 

c: \hpchem\l\data\CEP03 01D 
1 MAR 1999 17:05 

Data File 
Acq On 
Sample 
Misc 
MS Integration Params: rteint.p 
Quant Time; Mar 1 17:43 1999 

Vial 
Operator 
Inst 
Multiplr: 1.00 

Quant Results File: 8260b-3.RES 

Method 
Title 
Last Update 

c:\satl32\quant\8260b-3.m (RTE Integrator) 
Saturn 132 
Fri Feb 26 15:11:05 1999 

Response via ; Initial Calibration 
L ' Tl^« i /Vbundanco 

1.4e+07 

1.3Sa+07 

1.30+07 

1.2SO+07 

1.20+07 

1.160+07 

1.1e+07 

1.06O+07 

1B+07 

9500000 

9000000 

8500000 

OOOOOOO 

7500000 

7000000 

6500000 

6000000 

5500000 

5000000 

4500000 

4000000 

3600000 

3000000 

2500000 

2000000 

1600000 

1000000 

SOOOOO 

0 

TlcrCSP0301.D" 

•T 
5 

£ 

p 

I 

a 

"73 2 

^ • I - -1 -1 I p I—r* ? . I ~i • J • ~j r T . I T . . j [ • L . / T I , . . 7 , I ' • 1 , 7-^ * , . • -1 J ? , * ^ r'r-y—T— V* .. 
rtmg~> 2.00 4.00 8.66 a.bo I'o.oo 12.00 14.00 leldo 18.00 20.00'^'22.00 24.00 2^" 2B!OO 3O!OV 32^00 3^00 

I ini ilhi ii 
! I i i! I •: V ' C •' ' • ''I 

CEP0301.D 8260b-3.m Mon Mar 01 17:46:32 1999 Page 4 



MAR-02-1999 TUE 04MS PM TRIMATRIX 

i'Suhdanci 

FAX NO. 616 942 7463 P. 04 

80 

80 
Raw 

40 

20 

Abundance 

Sciii 1100Tf4.865mfn): CAP0301.D" 

79 

44 

40 

61 
: 

•i 

97 

80 
I..*. J 
0 i6 

121 

lio' 140 

80 

60 
Sub 

40 

20 

ScirTllOO (;«'.665 niJrirC"AP030f.DTJ 

191 
15$ 173 1 , ^ ^ 

Too 'l8o" ' 200 

79 

61 

m/2"> 

44 
4^. 

40 60 

97 

Tio 
121 158 173 

191 

Tib i4b ""ibo ' Tbb ' ' iSo 

#27 
1,1,1-Trichloroethane 
'Concen; 9.50 ng/L 
RT; 14.67 min Scan# 1100^ 
Delta R.T. -0.04 min r* 
Lab File: CAP0301.D 'WF 
Acq; 1 MAR 1999 12:12 

Tgt Ion: 97 Resp: 208386 
Ion Ratio Lower Upper 
97 100 
99 66,0 52.6 79.0 
61 46.0 38.3 57.5 

Abunc(anco(ori"-97.00 (96.7016 97.70): CAP030 
Ion 99.00 (98.70 to 99.70): CAP030 
Ion 81.00 (60.70 to 61.70): CAP030 

40000 

30000 

20000 

10000 

Time--> 

14,67 

14.40 14.60 14.80 15.00 

Abundance 

80 

60 
Raw 

40 

20 

mfe-> 
KBundanco 

80 

60 

Sub 

40 

20 

0 

"Scan 1162715:492 nilH)-CSP0301.D~ 
78 

0 

50 

40 

itLi.lr 
Ho Hs 40 45 So 

LU 
63 
,il I ea 731 

I'*-!-, H > >"• I 1 I I I r-lTT-p-f.)-! >-W 

^ 80 65 70 75 
I ; 102^ 
80''ss'Tb' 95'TibTbsTTo 

ScafTf 182715.492 minyrCAPOaOI.OT-} 
7|8 

Abu n'Ban ce Ion 78700' 

50 

38 62 
J I I 

m/z-y "30 "is 40 S^so '55 60'e's^o' rs' BV BS^ M BsTibTiis TTb 

CAP0301.D APP9-B2.M Acq : 1 MAR 1999 12:12 
Sample •= Misc « 

#31 
Benzene 
Concen: 9.69 ug/L 
RT: 15.49 min Scan# ii 
Delta R.T. -0.03 min 
Lab File: CAP0301.D 
Acq: 1 MAR 1999 12:12 

Tgt Ion: 78 Reap; 399271 
Ion Ratio Lower Upper 
78 ICQ 
77 32.4 25.2 37.8 
50 28.6 20,8 31.2 

100000 

80000 

60000 

40000 

20000 

Ion 77.00 
Ion 50.00 

77.70167870): CAP030 
76.70 to 77.70); CAP030 

(49.70 to 50.70): CAP030 

15.49 

Time-> 15I20 ' ' iilio isleb ' T'ilao 

a 
Page : 



MAR-02-I9g9 TQE 04:48 PM TRIMATRIX FAX NO. 616 942 7463 P. 05 
Abundance Scan"1485*(19.801 min): CAP0301.D 

91 

80 

60 
Raw 

40 

20 
39 

65 

m/z~> 
ABIindonce 

80 

60 
Sub 

40 

20 

0 
IO(Z"> 

.Abundance 

60 

60 
Raw 

40 

20 

98 44 50 

•.rT-r.|.Vl 1 F ' I -I ..Tj-kT-^-F ) l ( I . I I ^1 1 F "i f-I i ^^-F-F-+TF.-T . | I I iTr-F-rF-T I I ;-F I | | j r . F-. t | t 1 F "F I i 1 ft 

30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 165 
Scan T4B5119,S01 mrn)T"CAP030l.D (-) 

91 

65 
39 51 

45 I 60 
r-< T • . p .-f . I'l-l-T-TTT-f » « ' ' ' I*' r»-rrrTTrrl • . Tr<-Pp-iT-r* • I , » i » • i •••I I I f I . • p 

30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
75 85 I 

Scairf580 (2i:067 fnln); CAP0301.D 
129 

47 

i 

94 

59 82 

m/z-'> 
Abuiidancd 

80 

60 
Sub 

40 

20 

I. 68 I 111 
1 I 11 1 l' r'.'jVK,-,l(U4,.| I , .iW ,• iV-U-p-l. 4-1 I i . . .'.'.-rqTrr. 

30 40 50 60 70 80 90 lOo lk 120 1 

166 

#44 
Toluene 
Concen: 9.77 ug/L 
RT: 19.80 min Scan# 1485 
Delta R.T. 0.00 min 
Lab File; CAP0301.D 
Acq: 1 MAR 1999 12 :12 

Tgt Ion: 91 Resp: 535150 
Ion Ratio Lower Upper 
91 100 
92 41.8 32.9 49 . 3 
65 14 . 8 11. 8 17.8 

ABunaahcelofrgi.OO (9o;70"td91.70)rCAP030 
140000 -I'O" ®2.00 (91.70 to 92.70 ; CAP03C 

Ion 65.00 (64.70 to 65.70): CAP030 140000 

120000 

100000 

80000 

60000 

40000 

2OO00 

0 
TlmB-> 

19.80 

19.60 19;80 20100 20.20 

"Scan "15801217)67 niIh);-CAP0301.D (.y 

'f 

I <1 p 1- p • . , TT-T'fp-l J- i -I 1 

lO 140 150 160 170 

47 94 

39 

Jl 

59 62 

I 68 111 
0 ^F I I F 41* T1 F 1 I'l 1 ' '1 I 1*'" * 4 T-I.T-.TII'.-J F I I F • I { I'-V 1 [ 1 . . I-F-T. rt t F ' 1 -F-F 

m/z-> 30 40 ^0 60 70 80 90 100 1^0 120 130 140 150 160 170 

166 

#47 
Tetrachloroethene 
Concen: 9.78 ug/L 
RT; 21.07 min Scan# 1580 
Delta R.T. 0.00 min 
Lab File: CAP0301.D 
Acq: 1 MAR 1999 12:12 

Tgt Ion;129 Reap: 101101 
Ion Ratio Lower Upper 
129 100 
166 17.0 14.2 21.4 
164 12 .2 11. 5 17.3 

Abuncfanbclon 129:OOT128.70 to 129.70 
30000 

25000-

20000 

15000 

10000 

5000 

Ion 166.00 1165.70 to 166.70 
Ion 164.00 (163.70 to 164.70 : CAPO 

21.07 

ICAPO 
;CAPO 

rinf)C"> 20.80 21.00 21.20 

CAP0301.D APP9-B2.M Acq 
Sample = 

1 MAR 1999 12:12 
Misc = Page 



MAR-02-1999 TUE 04:49 PN TRIMATRIX 

(Abundance" 

FAX NO. 616 942 7463 P. 06 

$0 

60 
Raw 

40 

20 

tnl2~> 
i^bundanCA 

80 

60 
Sub 

40 

20 

mlz~> 

60 
Raw 

40 

20 

mht~> 

Scan ITSOiaO-aTOTiiirri): CAP0301.D~ 
91 

39 
51 65 

' ' 

30 40 50 "60 

77 

106 

l| 84 i 97 ,1, 117 ... , . 
70 80 90 l6o 110 120 

ScFri"1753 (23:373'mln)"; CAP0301.D (-)* 
91 

131 

fso' 146 

39 
51 65 

77 

30 40 50 60 TS 

106 

80 90 l6o iTT'iio' 
134 

TSo"' Uo" 

#54 
Ethyl Benzene 
Concen; 9.34 ug/L 
RT: 23.37 tnin Scan# 1753 
Delta R.T, -0.00 min 
Lab File: CAP0301.D 
Acq: 1 MAR 1999 12:12 ^ 

Tgt Ion: 91 Resp: 562128 
Ion Ratio Lower Upper 
91 100 
106 27.2 21.4 32.2 
51 12.0 8.6 12.8 

AbiMhar,elon 91.00 (90.70 (0 91.70): CAP030 
•300000 106.00 (105.70 to 106.70): CAPO 

Ion 51.00 (50.70 to 51.70): CAP030 
250000 ' 

200000 

150000 

100000 

50000 

0 
Time-* 

23.37 

23.20 23.40 zaTeo 

Aburi'darica 

80 

"~Sc5rf1919(25:587 mIn): CAPOSOI.D ~ 
105 

#59 
Isopropylbenzene 
Concen: 9,93 ug/L 
RT: 25.59 min Scan# 19^p 
Delta R.T. 0.00 min 

39 51 

79 
I 

mft-> _3_0 
Abundance 

80 

60 
Sub 

40 

20 

-L 
40 

63 73 
J,, . ,,| i 

60 70 

91 

,..... 
80 90 iio 

120 

"Scan 1919125:587 inIh):"CAP0301,D (-")" 
105 

ilo 

79 

63 I 

30 40 io 60 70 SO 90 100 

AbundBnceloh 105.00 f104.70T6 105.70):"CAPO 
lion 120.00 (119.70 to 120.70): CAPO 
Ion 79.00 (78.70 to 79.70); CAP030 

110 

120 

i;;o 

Lab File; CAP0301,D 
Acq: 1 MAR 1999 12 :12 

Tgt Ion:105 Resp: 605632 
Ion Ratio Lowel Upper 
105 100 
120 19 .3 ls .1 22.7 
79 21.6 16. 6 24.8 

25.59 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

rime--> 25.20 26.40 25.60 25.80 26.00 

CAPOSOl.D 
Sample »= 

APP9-B2,M Acq 1 MAR 1999 
Misc = 

12 :12 
Q 

Page 



HAR-02-1999 TUE 04:49 PM TRIMATRIX 

Abundance"" 

FAX NO. 616 942 7463 P. 07 
STcari •lTC(0"(14.666"rrnn): CCP0301 .D" 

SI? 

80 

60 
Raw 

40 

20 

m/z-> 
Abundance" 

80 

60 
Sub 

40 

20 

0 
m/z-> 

Abiiridanco" 

80 

61 

40 

40 

81 

113 

70 , 
t 'i'•!'j'-r 

60 80 100 
ScaTTIlOO ^«.66'6"rnfn): CCP0301.D ("•)' 

.^0 1^, 
Tid 140 idd~^ 'lid 200 

61 

3T ^.7 

40 

81 

70 

60 
i| 

113 

80 1 do""' •iL. 
120 

1S0J71 
lid 1^0 lid ' Vdd 

#27 
1,1,1-Trichloroethane 
Concen: 39.69 ug/L 
RT: 14.67 min Scan# 1100 
Delta R.T. -0.04 rain 
Lab File; CCPQ301.D 
Acq: 1 MAR 1999 13:36 

Tgt Ion: 97 Reap: 
Ion Ratio Lower 
97 100 
99 65.0 52.6 
61 47.6 38.3 

Abufidanceibn 97.00 
Ion 99.00 
Ion 61.00 

150000 

100000 

50000 

96.70 to 97.70 
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1.0 

1.1 

1.2 

1.3 

SUMMARY OF PROCEDURE 

Sample results must confQrm to specified method quality control criteria. Every effort will be made to 
produce results that conform with those criteria. When this is not possible and an out of control data point 
occurs, it is important for the analyst to recognize the problem, then qualify and narrate the data correctly. 

This SOP provides guidelines for corrective actions regarding out of control sample data points. It 
provides ins^ctions on both the procedure to follow when a data point is out of control, and how to 
narrate and qualify'the data when necessary. It is the responsibility of the analyst to inform the project 
chemist when a situation anses where he feels, it is important to notify the client now, rather than when 
they receive the data package. The analyst must to ido everything in his power to prevent the qualification 
of data when possible. Re-injections, re-extractions, and alternate cleanup methods will all l» employed 
when practical to do. so. ! 

Non-sample related quality coiitrol deviations such as out of control tunes or continuing calibrations are 
not covered in this SOP. Those items are covered in the appropriate analytical SOP. The more common 
instances where a stimple will require qualification lyive been cowred in this SOP. Analyst experience 
will govern the correct course of action in other situations. 

2.0 DETAILED PROCEDURE 

2.1 Surrogate Ftdlure 

2.1.1 When a surrogate fails recovery criteria, deciding on how to proceed is influenced by a number 
of factors. Is re-analysis required (ie. should the sample be re-run or a new methanol extract 
prepared)'? Does the data require qualification, and if so how should the data be qualified? 
Analyst experience is critical in determining the correct course of action. Surrogate failures 
generally fall into three categories: sample matrix' interference, preparation error, or 
instrument failure. The course of action taken is specific to those three categories, and by the 
following general rules. v-

a) 

b) 

c) 

Approved By: -'kf 

If any surrogate has a percent recovery <10%, all data and detection limits for the 
corresponding fraction will be narrated and qualified as unusable. (See LIMS 
qualifier #17 and 18). : ' 

If any surrogate has a percent recovery of >10%, biit the percent recovery is less 
than the laboratory generated recovery lower conuol limit, all positive hits and 
detection limits will be narrated and qualified as estimated for that fraction. All 
non-detectable results will be qualified as approxiniate. (See LIMS qualifier # 
16). : 

t 

If any surrogate has a percent recovery that exceeds the (laboratory generated 
recovery upper control limit, all positive hits for that fractidn will be qualified and 

L 
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d) 

e) 

narrated as being estimated. No qualification is required on detection limits or on 
non-detectable results. (See LIMS qualifier # 15). 

For all volatile water samples, non-diluted soil samples, and soil samples with 
less than a 1:500 dilution, surrogate recoveries will be calculated and reported, 
and data will be narrated and qualified when necessary. Surrogate recoveries will 
not be calculated, reported, or used to qualify data on soil samples run at a 
dilution of >1:500. 

Surrogate recoveries outside of the Laboratory generated windows will not be used 
to qualify quality control samples with acceptable spike compound recoveries. 
However, if a matrix spike or matrix spike duplicate has acceptable surrogate 
recoveries, and the non-spiked version of the sample has surrogate recoveries 
outside of the acceptable windows, the data will be narrated and qualified, or 
appropriate action will be taken according to rules outlined elsewhere in this 
section. 

2.1.1.1 Sample Matrix 

Approved By; 

2.1.1.1.1 Surrogate failure due to sample matrix problems will be suspected 
when one or more of the following occur: 
a) poor chromatography 
b) raised baseline 
c) only one or two surrogates are out of control 
d) co-elution of the siurogate with another peak 
e) recovery of all surrogates are low due to sample 

foaming while being purged. 

If sample matrix- ia suspected to be the cause of a failed surrogate 
recovery and no dilution is required, the sample will not be re-run 
and the data will be narrated and qualified as estimated. If a 
dilution is required, the surrogates from the diluted nm will be used 
to decide if qualifications are necessary. (See LIMS qualifier # 19). 

2.1.1.1.2 If sample matrix is not suspected to be the cause of a failed 
surrogate recovery, then the sample should be re-run at the same 
preparation as the initial run, unless a dilution due to high analyte 
concentration is required. If a dilution is necessary, then the sample 
should be re-run at the least possible dilution. If a dilution >1:500 
on a soil sample is necessary, siurogate results will not be reported 
and no data will be qualified. If a water sample was diluted or a soil 
sample was diluted <1:500, the surrogates from the diluted run only 
will be used and reported. ; ' 
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2.1.1.1.3 If a soil sample was nm at a dilution of >1:500, surrogate recoveries 
will not be used in deciding if data should be qualified. 

2.1.1.2 Preparation Error 

2.1.1.2.1 If surrogates are out of the laboratory generated recovery windows, 
preparation error will be suspected if: 
a) the analysis of samples nm before and after the 

sample in question had acceptable surrogate 
recoveries 

b) the internal standard tueas are also 
unacceptable/mis-injection is assiuned (with manual 
addition of standards) 

' c) base line sensitivity appears normal 

2.1.1.2.2 If the sample is within hold time it will automatically be re-run or 
re-prepared. If the re-analysis works, the fust run will not be used 
and no data will be qu^fied. If the re-analysis shows similar 
results, matrix interferences will be assiuned and the data for that 
fraction will be narrated and qualified as estimated (see Section 
2.1.1.1), The initial run will be the run that is reported. If the 
sample is out of its' hold time, the project chemist will be consulted 
and the analyst will proceed as instructed, by either qualifying the 
data for that fraction as estimated based on poor surrogate 
recoveries, or by having the sample re-tinalyzed. If the re-analysis 
works, the data will be narrated and qualified because it was re
analyzed outside of the hold time. (See LIMS qualifier # 1). 

2.1.1.3 Instrument Failure 

2.1.1.3.1 If surrogates are out of the laboratory generated,recovery windows 
mis-injection or instrument failure will be suspected if: , : 
a) other runs produced inconsistent results ' 
b) the internal standard areas are not acceptable;;, 7 
c) base line sensitivity looks low 
d) previously injected samples had poor matrixes which 

may have affected surrogate recoveries of the saniple 
in question ' -

2.1.1.3.2 If instrument failure is assumed the sample will automatically be re
run. If the re-run works the first run will not be used ahd no data 
will be qualified." If the re-run does not work matrix interferences 
will be assumed and the analyst will proceed according to Section 
2.1.1.1 or 2.1.1.2 as appropriate. ; ' 
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2.1.2 Surrogates will also fail when the sample has been mis-spiked with internal standard. 
Corrective action for this is outlined in section 2.2. 

2.1.3 If one or more of the surrogates are slightly out of control and none of the above situations 
appear to t^jply, the sample will be re-analyzed. If surrogates are still out of control, and there 
is no reason to assume the instrument is out of control, matrix interferences or preparation 
error will be assumed. Proceed as directed in 2.1.1.2.2. 

2.2 Internal Standard Failure 

2.2.1 Any time an internal standard fails the -50% +100% area criteria, the ability to accurately 
quantitate an analyte is lost. For that reason every effon will be made to prevent the failure of 
an internal standard. Internal standards can fail their area count criteria for the following 
reasons: software failure, matrix interferences, mis-spiked, or instrument failure. 

2.2.1.1 Software Failure 

2.2.1.1.1 Samples with poor mauixes or some son of chromatographic 
interferences may cause the quantitation softvvare to mis-integrate 
the peak. If an intemal standard fails its area criteria under these 
circumstances, the data will be reviewed for mis-integration. If this 
solves the problem, no narration or qualification will be necessary, 
and the affected analytes will need to be requantiuated; if not, 
proceed as directed below. 

2.2.1.2 Matrix Interferences 

2.2.1.2.1 If, even after manual integration, a matrix interference is preventing 
accurate intemal standard area quantitation, the sample will be 
either: 
a) re-analyzed, or most likely 
b) diluted and re-analyzed 

The correct course of action is dependent on the extent of the matrix 
interferences. Since specific compounds go with specific intemal 
standards, if the sample is diluted, both the non-diluted and diluted 
mns will be combined and reported as one. The analysis date 
reported will be the date the initial run was made. The elevated 
detection limits reponed for the compounds associated with the 
diluted run will be explained in a narration stating why the dilution 
was made. As long as the intemal standard area is acceptable in the 
diluted mn, no data qualifications will be made based on intemal 
standard areas. Exceptions to the mle will exist when the non-
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diluted run has matrix problems outlined elsewhere in this section. 
In these instances only the diluted run will be used. 

2.2.1.3 v/i;, J^s-Spiked 

2.2.1.4 

•V2i2.1.3.1 If surrogate recoveries and internal standard areas fail their 
respective criteria, the data will be reviewed for a possible mis-spike 
of the internal standard, if they were manually spiked. If upon 
review the analyst determines that the sample was mis-spiked with 

; v intemd standard, the sample will be re-quantitated according to the 
; • : concentration of the internal standard present in the sample. If the 

level of internal standard present in the sample carmot be 
, 'determined, tmd the sample's hold time has not expired, the sample 

-" will be re-analyzed. No data will be qualified as long as the re-
.vi" analysis work's. If the sample is out of its' hold time, the project 

- chemist will be consulted and the analyst will proceed as instructed, 
- by eithfef qualifying the data for that fraction as estimated based on 

/ / poor internal standard-recoveries, or by having the sample re-
.analyzed. If the re-arialysis works, the data will be narrated and 
qudified because it .was re-analyzed outside of the hold time. (See 
LIMS qualifier # 1). , / 

Instrument Failure ; 

2.2.1.4.1 If the internal standards and saifrogate standards both ftiil their 
, criteria, and the standards were., added automatically by the 

instrument, the sample was probably mis-injected. Inspect the 
autosampler standard injection inodule to be sure that it is filled 
with the internal/surrogate standard mixture, as well as to verify that 
it is' dispensing the mixture correctly. Once everything appears to be 
in functioning properly, then sample will be re-run. No narration or 
qualification will be necessary if the re-fun works. 

2.3 Dilution Procedures 

2.3.1 Samples will be diluted when there is: 

a) 

b) 

c) 

sufficient cause to believe that the ability to see the non-diluted detection limits is 
in question. 
a chromatography problem from a matrix interference which may be interfering 
with the recovery of target analytes. . 
sufficient cause to beUeve that the matrix of the sample will be detrimental to the 
instrument. ; ' 
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2.3.2 Elevated detection limits will never be reported based on the belief that the non-diluted 
detection limits caimot be achieved. The sample will always be diluted and the elevated 
detection limits reported from the results of the diluted run. 

2.3.3 The minimum dilution possible will be made that allows the analyte with the highest 
concentration to be kept near the upper half of the linear range of the instrument. If the 
dilution is being made based on matrix problems rather than elevated target analyte 
concentrations, the minimum dilution possible will be made. The sample will be re-run at a 
lesser dilution if initially over diluted to accomplish this. 

2.3.4 Under normal operating conditions, if a sample was initially nm straight and a dilution is 
required, all results and detection limits will be reported from the diluted nm only (except as 
noted above in 2.2.1.2.1). 

2.3.5 Diluted samples will be narrated explaining the reason for the elevated detection limits unless 
it is obvious due to the high target concentrations being reported. (See LIMS qualifier # 7). 

2.4 Laboratory Fortified Blank (LFB) Failure 

2.4.1 Failure of any part of an LFB requires qualification or when possible, re-analysis of the 
samples in that batch looking for the failed compound. If any compound or compounds in the 
Laboratory Fortified Blank (LFB) exceed the upper control limit for recovery, positive results 
for that analyte for every sample in the QC batch will be estimated. All results less than the 
detection limit are acceptable and need no qualification. Detection limits will not be qualified. 
(See LIMS qualifier # 66). However, if any compound or compounds in the LFB are out of 
control low, positive results for that analyte for every sample in the batch will be qualified as 
estimated and the detection limit for that analyte will be considered approximate. (See LIMS 
qualifier # 5). A batch narrative will be written any time a LFB analyte fails recovery criteria. 

2.5 Matrix Spike (SPKl and SPK2)/Mau-ix Spike Duplicate (MSD) Failure 

2.5.1 If all analyte recoveries are within laboratory generated windows on both SPKl and SPK2, but 
the precision for the MSD is out, the data for the failed compound in the non-spiked version of 
the sample will be qutdified as estimated. (See LIMS qualifier # 3). 

2.5.2 If the percent recovery for an analyte is in control in one SPK, out of control in the other SPK, 
and the MSD percent difference is in control, no data will be qualified, but a narrative will be 
written. (See LIMS qualifier # 63). 

2.5.3 If any single analyte recovery is outside the laboratory generated windows on either or both 
SPKl and SPK2, and the MSD precision is out, the data for the failed compound in the non-
spiked version of the sample will be qualified as estimated. (See LIMS qualifier # 2). 

Q 
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If any spiked compound fails in the either or both SPKI and SPK2, and in the LFB, the data 
for that analyte for every sample in the batch will be estimated. (See LIMS qualifier # 5). 

If SPKI and/or SPK2 percent recoveries for any analyte are above the upper control, and the 
results for that analyte in the sample are less than the reporting limit, then no qualification is 
required.-^(See LIMS qualifier # 68). 

If a sample has a concentration of a spiked analyte that is greater than five times the spiked 
concentfatioh, and the resulting spike recoveries for SPKI and/or SPK2 and outside of the 
control limits, no qualification to sample results is necessary. (See LIMS qualifier # 86). 

2.6 

2.5.4 

2.5.5 

2.5.6 

2.5.7 Ifvthe matrix spike recoveries are unable to be obtained due to high background matrix 
mterferences, high analyte concentratibn, or interfering peaks, then the sample will be 

• qualified for each analyte affected. (See LMS qualifier # 23,24, and 25 respectively.) 
• -.V"' •' 
Method Preparation Blank (TvIPB) or Daily Instrument Blank (BLK) Failure 

2.6.1 The MPB or BLK will fail for two reasons: ,, . -

a) 

b) 

surrogate tecoveries in the MPB or BLK are outside of the laboratory generated 
control limits / ' • 
either the MPB or the BLK tae contaminated with one or more target analytes 

2.6.2 If the surrogate recoveries in the MPB. or BLK are above the laboratory generated control 
limits, data wiU be narrated but not qualified. (See LIMS qualifier # 15). If surrogate 
recoveries are belqw the laboratory generated, windows, the BLK must be viewed as mis-
prepared and cannot,be used to determine sample contamination from the purge and trap 
system. In this instance, the MPB or BLK must be re-prepared and re-analyzed. 

2.6.3 If the BLK is contaminated with any target analytes above the reporting limits for that analyte, 
analysis may not begin. The problem must be corrected before sample analysis can re
commence. 

2.6.4 Sample data will never be blank subtracted. Positive hits found in the BLK and the sample 
will be reported, and narrated in an analysis ruirrative. The data for that compound will be 
reported as estimated. (See LIMS qualifier # 21, 31, ^d 67.) 

2.6.5 In most instances for volatiles, the BLK and the MPB will be reported using the same analysis. 
The exception to this is for highly concentrated methanol extracted samples. In this case the 
MPB is prepared and reported separately. " v " 

•J 

2.7 Missed Holding Times 

Approved By: 
QA Manager Area Manager 
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2.7.1 All samples that are analyzed beyond their established USEPA maximum holding times must 
be qualified. All positive results must be qualified as estimated, and all non-detectable results 
must be qualified as approximate. (See LIMS qualifier # 1). If the hold time is missed due to 
laboratory error, a detailed explanation must be provided with the qualifier. 

2.7.2 All stunples that are received by the laboratory that have already exceeded their USEPA 
maximum allowable holding time must have their results qualified as estimated. (See LIMS 
qualifier # 12). 

2.7.3 Trip blanks accompany the samples for many projects when volatile analysis is required. The 
purpose of the trip bli^ is to check for CTOSS contamination from the samples in the project 
For this reason, when a trip blank is analyzed outside of its USEPA maximum hold time, the 
sample will be narrated as having missed the holding time, but no qualifications are required to 
the results. (See LIMS qualifier # 59). ' 

2.8 Improper Preservation of Samples • 

2.8.1 All volatile water samples are check^ during analysis to see if they are properly preserved. 
Any samples found to have a pH of greater than 2 will be narrated as such, but no qualification 
of the results will be performed. 

2.8.2 When analyzing for acrolein and acrylonitrile, samples will require special treatment. 

2.8.2.1 When acrolein and acrylonitrile are requested for a 624 analysis, as specified in 
40 CFR Pan 136, Appendix A, the results should be considered as screening 
results only. All positive results will be qualified as estimated. (See LIMS 
qualifier # 29). 

2.8.2.2 For analyses other than 624, samples collected for acrolein and acrylonitrile must 
be either preserved at a pH of 4-5 or analyzed within 3 days of collection. All 
results for these compounds are to be qualified or estimated if the above criteria 
are adhered to. (If only acrolein was requested LIMS qualifier # 30 is to be used. 
If both analytes are requested, then LIMS qualifier # 76 is used). 

2.9 Storage Blanks 

2.9.1 As a preventative check against cross contamination of samples by either samples in the same 
project, samples from another project, or background lab contaminants, a storage blank will be 
stored in all volatile refrigerators. The storage blanks will be removed after each week, and 
subsequently analyzed by GC/MS. 

2.9.2 If any positive results are obtained for any analyte in the storage blanks, the Quality Assurance 
Office will be notified inunediately. ' • . 

Approved By . U kk Approved By: ^ U jS 
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2.10 TCLP Blanks 

2.10.1 

2.10.2 , 5 

For et^h Z^ero Headspace Extraction (ZHE) unit used for TCLP extraction, a blank must be 
tumbled and analyzed once for every twenty extractions performed. 

V The;ZHE tu^ blank will then be analyzed by GC/MS to determine if the ZHE unit is free 
from coiitamihation. If any contamination is foimd, the unit must be thoroughly cleaned, and 
showii to be free of contamination before being put back into service. 

2.11 4-Bromoflu6robenzene (BFB) Failure 

2.11.1 isra fpllowing the instructions and criteria provided in the 
' volatile.rnass spectrometry SOP (GR-04-104) prior to the analysis of any samples. If BFB does 

not pass the required cnteria, the following steps shoiild be considered, in order, in an effort to 
solve the problem. . Under no circumstances will analyses be performed until BFB passes the 

LV required mass abtindance criteria. '% 

2.11.1.1 

2.11.1.2 

2.11.1.3 

2.11.1.4 

Re-analyze the BFB run. This frequently works, especially when the instrument 
has set idle over the weekend. 

Depending on the masses that have failed the abundance criteria, try a second re-
analysis or re-tuhe the instrument. V i 

Re-tune the instrument again. 

Depenciing on the outcome of each analysis following the re-tune, the analyst may 
contihue re-tuning and re-analyziiig tmtil a successful BFB-is analyzed. Analyst 
experience will determine when the instrument is behaving such that re-timing is 
the appropriate course of action vs. cleaning the source. / 

2.11.1.5 Shut down the instrument and clean the source. ; 

3.0 REPORTING AND DELIVERABLES ' 

3.1 All out of control data must be narrated or qualified as appropriate, lising the conventions required by the 
laboratories LIMS system. It is extremely important that the end user of the data be informed of all data 
which requires some sort of qualification or narration. , / \ 

4.0 QUALITY ASSURANCE 

4.1 Quality assurance procedures are covered in section 2.0. 

Approved By: 
QA Manager 
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5.0 REFERENCES 

5.1 For fiffther; information, consult appropriate volatile laboratory method SOP, or the TriMatrix 
Laboratoiies', Inc"^ Qudity Assurance Manual. 

5.2 USEPA Contract labctratory Program National Fimctional Guidelines for Organic Data Review. Office of 
Emergehtiy ^d Remedial Response, U.S. Environmental Protection Agency, Washington, DC 20460. 
Publication 9240.1-05, PB94-963501, EPA540/R-94/012, February, 1994. 

6.0 

6.1 

ATTACHMENTSfAPPENDICES 
•r •• 

Not appliciable. - ; 

o 

( / 
\ 
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o 

1.0 METHOD SUMMARY-

,1.1 Low/Mediuii) Concentration Method 
A 30 g sample is mixed with anhydrous sodium sulfate to form a free flowing powder. 
The sample is serially sonicated witlr 1:1 methylene chloride/acetone, and concentrated 
to a 1 tnl volume. The extract is analyzed by GC/MS. This method is for the extraction 
of low to medium concentration of analytcs. If past data or poor sample matrix shows 
the sample(s) to be inappropriate for this method then final extract volumes may be 
greater than I ml or the high concentration method will be used (sec 1.2). 

" 1.2 ; High Concentration/Poor Sample Matrix Method 
, This method is intended for samples tJiat have a history of high analyte concentratioru: 

^and/or poor sample tnatrices that typically contain high concentrations of hydrocarbons. 
Hie amount of sample that, is sonicated varies between 2 and' 10 g depending on the 
individual .sample. The extraction analyst will use his/her professional experience (and 
past history data for the sample if available) to determine the itutial amount to extract. 
Tlic extraction jiroccdure will be the same as tlie low/medium method with the exception I" "M 
of initial weights, using only methylene chloride as the solvent and possibly final 
volumes. Tlie final volume will depend on the sample matrix. 

2.0 SAFETY PRECAUTIONS 

2.1 For extractioas and surrogate/spike .standard preparation, follow the safety procedures as 
outlined in tlie latest edition of the Laboratory Safety Manual. , \ 

2.2 For proper sample and spike waste storage and disposal, or spill response, sec the latest , 
edition of the Laboratory Waste Disposal SOP. , ^ 

3.0 APPARATUS 

3.1 600 ml heavy duty Pyrex beaker. 

Approved By; S .j Approved By: _ 
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•y ./• 
3.2 Sonicator; 

y 1. Tekraai" Sonic Disrupter Model number TM500 or TM600, with 3/4 inch horn. 
2. Fisher Model No. 550 with 3/4 inch horn. 

3.3 500 ml Kudema-Danish flask. 

3.4 10 ml graduated concentrator tube. 

3.5 3-ball macro Snyder column. 

3.(5 /Variable temperature steam bath, 

3.7 Top loading balance, capable of accurately weighing to the nearest ,01 g. 

3.8 N-EVJ^ of similar nitrogen blowdown device. 

3.9 Whatman # 4, 24 mm filter paper (or equivalent). 
' ' ' - I ' ' " 

3.10 Stainless steel spatila. ^ 

3.11 i ml disposable glass Pasteur pipets. 

3.12 Boiling chips - .solvent rinsed, approximately 10 mesh (silicon carbide or equivalent) 
(Hengar micro granules). . 

3-13 2 ml auto-sampler vials calibrated to 1 ml, with Teflon lined silicon septa, and screw cap 
lids. ' 

3.14 I ml syringe. 

3.15 Grinder, or alternative size reduction tools. 

Approved By: "sT 1 - 5 3-9(g 
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o 

3.16 Mortar & pistal 

4.0 CHEMICALS AND REAGENTS 

4.1 1:1 mix of Methylene Chloride/Acetone - pesticide quality or equivalent. 

; Y 4.2 Methylene chloride - pesticide grade or equivalent. 

• /4.3 Anhydrous Sodium sulfate (ACS granular).. Baked @ 400^C for 4 hours. 

4.4 See Appendix A for surrogate and/or spiking standard preparation. 

5.0 PROCEDURE 

5.1 Sonicatioh. 

5.1.1 Tuning the Sohicator(s) 

5.1.1.1 The sonicator(s) must be tuned prior to use at tire beginning of the 
analyst shift. 

•s, . • ' 

5.1.1.2 Follow the tuning instructions starting at sec. 5.1.1.2.1 for the Tckmar 
TM500 or TM600. For the Fisher rnodel 550 follow the instructions 
starting at sec. 5,1.1.2.9. 

5.1.1.2.1 Tuning (Tekmar,TM50D and TtoO) 
Tune the power supply in accordance with the following 
procedure each time the sonicator is used. 

5.1.1.2.2 Ensure that the horn is not immersed in liquid and that it 
docs not come in contact with^ anything. ' f '' 

s • ' . 

5.1.2.2.3 If using two converters simultaneously, disconnect one 
•y 

I 

Approved By: i - Approved By; _ 
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converrer frotn tlie power supply. 

.5.1.2.2.4 Set the tuning select switch to the down position if the 
remaining converter is connected to connector; and to the 
up position, if the remaining converter is connected to 
connector. 

5.1.2.2.5 Set TIMER to HOLD. 

5.1.2.2.6 Set OUTPUT CONTROL to 10 (to 5 when using a 
tnicrotip). ' •. 
CAUTION: Wlien using a micro tip, never allow the tip to 
vibrate in air for more than 10 seconds and do not permit Uie 
OUTPUT CONTROL setting to exceed number 5. Ignoring 
these instructions could cause the microUp to fracture. 

I ' ' . • * 

5.1.2.2.7 Momentarily hold down ON/OFF/TUNE switch to TUNE 
and rotate the .tuning control clockwise or counterclockwise 
until a minimum (not maximum) reading is obtained on tlie 

• loading meter. If the tuning control strikes the limit stops 
'. '. before the meter reads minimum and starts to rise again, the 

' • power supply i.s not tuned. If minimum reading (sorhetimes 
referred to as a null) cannot be obtained, tlic horn, couptor , 
section, lip, micro tip, or lower section is out of resonance or • 
the power supply and converter require servicing. 1 
NOTE: If minimum reading' cmrnot be obtained and 
another honvis available, check unit with .new horn to . 
ascertain whether the power supply or horn is at fault. "• 

5.1.2.2.8 Release ON/OFF/TUNE^ svritch. - The sbnicatbr is now ' 
• tuned. Rcconl ihe tuning information in the TUNE logbook, 

5.1.1.2.9 Tuning Instructions for the FLsher Model 550 Sonicator 

Approved By: 
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5.1.1.2.10 Turn OUTPUT CONTROL knob counterclockwise to zero. 

5.1.1.2.11 Press POWER SWITCH to ON (up) position. Tlie switch 
will illuminate. 

5.1.1.2.12 When the prompt appears, press TUNE key. Screen will 
read; [TUMNG - - - PROBE ACTIVE]. 

5.1.1.2.13 Turn tlic OU^UT CONTROL knob towards setting 10 (5 
if using amicrotip). • 
(a) Note the position of the'Bar Graph on the ICD Display 

• Screen. Do NOT exceed 70%. 
(b) Rotate the Tuning Ktiob clockwise or counterclockwise 
until a minimum (not maximum) reading is obtained. 
Note: If a reading of less than ,15% can not be obtained 
there is a problem with teh sonicator and it must be fixed 
before it can be used. 

5.1.1.2.14 Press tlte TUNE key to display prompt for programmed or 
•• • • continuous operation and set the sonicator for pnogmmmed 

operation. 

5.1.1.2.15 The sonicator is, not tuned. Record all tuning information 
in TUNE iogbook. 

5.1.1.2 The sonicator(s) must be tuned prior, to use at the beginning,of tlic , 
analyst shift. 

/ 

5.1.2 Decant and discard any water layer and any foreign objects such as sticks, leaves, ' 
and rocks from the soil sample. Mix sample tiioroughly.'especially coniposits 
samples. The sample should be able to pass through a 1 mm sieve. If it appears 
that the sample will not, tlicn it must be size reduced'using a mortar and pistal or 
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mechanical grinder. 

5.1.3 If the sample is gummy, fibrous, or an oily type sample then it should be size 
reduced to allow for the maximum surface areaexpo.sure to the solvent. Material 
such as paper or fabric need not be size reduced. Tlic analyst needs to use their 
professional judgment to determine lite proper handling of the sample. 

5.1.4 Label all glassware with complete sample number and other neces.sary 
information (i.e. MS, MSD, LFB, etc.). 

5.1.5 The following sfeps should be performed'rapidly to avoid lo.ss of tltc more 
volatile compountls. For sandy to dry samples, weigh 30 +0.1 g of sample into a 
600 ml beaker and add r'20-25 g of anhydrous soidium sulfate. For samples tltat 
are of a wet to gummy nature, add -60 g of anhydrous sOdium sulfate to the 30 

. ±'o..l g of sample.' Mix well. The sample should have, a sandy texture at this 
point. Add, more anhydrous sodium sulfate as necessary to achieve thi,s 
consistency. Add 1.0 ml BNA .surrogate to the samples, blanks and spike.s. For 
matrix spikes and laboratory fortified blanks, also add 1.0 ml of spiking 
standard.' Irnmcdiately add 100 ml of the 1:1 methylene chloride/acctonc mix. 

« • * ' 

5.1.6 Place the 3/4 inich tipped sonication probe about 1/2 inch below tlie surface of 
the solvent but above the. soillayer. , 

5.1.7 Sonicate for 3 minutes at full power (output control knob set at 10 and percent-
duty cycle knob set at 50%). Do. not use a micro tip prote. , 

5.1.8 Assemble the K-D apparatus. Insert a 100 mm filtering funnel lined with 24 mm 
# 4 filter paper. Add -3/4 to 1 incli of the anhydrous sodium sulfate into the^ 
funnel. Rinse ffiter paper and sodium sulfate,with metliylene chloride./,. 

< \ 
V • • •» • . 

5.1.9 Decant the solvent Into the filtering funnel. ' ' 

5.1.10 Repeat the sonication two more times with two additional 100 ml portions of I: I 

Approved By: Approved By: 
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methylene chloride-acetone, decanting off the solvent after each sonication. If. 
after the third extraction, there is no noticeable color change in the extract, 
additional sonicatioas may be needed. Record the exact number of sonications 

.' in the soil log book, if additional sonications werc needed. On the final 
• ultrasonic extraction, pour the entire sample into the filtering funnel and rinse 
. with methylene chloride, 

V •• 
5.2 Concentration 

5.2.1 Add one or two clean boiling chip.s to the evaporative flask and attach a tlirce-
ball Snyder column. Pre-wet the Snyder column by adding ~1 ml methylene 
chloride to the top. Place the K-D apparatus on a hot water bath (80-90'C) so 
that tlie conceiitrator tube is partially immersed in the hot water and the entire 
lower rounded surface of the flask is bathed with hot vapor. At the proper rate of 

. 'distillation, the balls of the column will actively chatter but the chambers will 
not flood with condensed solvent. When the apparent volume of li.quld rcache.s I 
ml (usually about 10 to 15 minutes), remove the K-D appiuatus and allow it to 
drain and cool for at least 10 minutes. 

5.2.2 Place the concentrator cube in the N-EVAP (water bath ~35°C) and evaporate the 
solvent volume to I ml using a gentle stream of clean, dry lutrogen. 

CAUTION: When the volume of solvent is reduced below 1 ml, semivolatile 
analytes may be lost. If the extract is allowed to concentrate to, or near drjmess,' 
the entire extraction must be repeated. 

5.3 Transfer tlte extract into a 1.7 ml auto-sarnpler vial wliich has been calibrated to'l rnl, 
(see SOP for vial calibration) making sure to rinse concentrator tube and side walls 2-
3 times with a total of ~ 500 pJ methylene chloride'.' 

5.4 Place the auto-sampler vial In the N-EVAP (water bath -35°C) and evaporate the sbivent 
volume to I ml using a gentle stream of clean, dry nitrogen. '• • 

Approved By: Va _Approved By: 
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5.5 Cap the vial with the screw cap lids and Teflon lined silicon septa,and place the I ml 
extract in the GC/MS refrigerator at 4"'c. 

6.0 FLOW CHART 

; • Not Available. 

V. • 
^ . 7.0 QUALITY ASSURANCE 

* % • 

,7.1. A method blank must be extracted at the start of each woridng shift. The blank is 
. • defined by weighing 30g of sodium sulfate arid extracting it using the same procedure 

i, that will be used for'the samples. The method Wank that is extracted at the start of every 
•shift .may be used'to start a QC batch including a LFB, MS, MSD or may be placed 
within an open QC batch with less than 20 samples in it. 

7.2 A quality control set consisting of a method blank, matrix spike, matrix spike duplicate 
(provided enough sample was received), and laboratory fortified blank will be extracted 
at a minimum of.every 20 samplc.s per matrix to" evaluate laboratory data quality. 
Performance records are rnaintaincd to document'the quality of the data that is gerierated. 

7.3 Matrix spikes are prepared, by adding ! ml of the sp'ikc standard in addition to the' I ml of 
BNA surrogate standard to'the sample, and extracting the sample as outlined beginning 
in Section 5.1. " - ' , 

7.4 Laboratory fortified blanks are prepared by adding I ,inl Of the ^ike standard in addition 
to the I ml of BNA sunogate standard to' 30 g of anhydrous sodium sulfate, and 
extracting the sample as outlined bcgimring in Section 5.1. 

7.5 Interferences , " .^ ' 
s . > 

7.5.1 Method interferences may be cau.sed by contaminants in solvents, reagents, 
glassware, and other sample proces.sing hardware. Rinsing,all washed glassware 
•with pesticide quality tnstliylene chloride prior to use, as, well as the use of high 

Approved By: Approved By: 
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purity reagents and solvents helps to miniinize interference problccns. 

,7.6 Matrix interferences fTX)ni either the sample itself, or from laboratory induced 
contaminatiort may effect the recovery of both analytes and spiked compounds. Re-
extraction of a "sample or spike m.ay be necessary if any of the surrogate or spike 
compounds fail to pass the appropriate recovery limits. 

^ 8.0 RESPONSIBILITIES 

v. The extraction chemist is responsible for all standard preparation, sample set-up and 
extraction, sunrogaic spiking and standard additions, and sample drying, concentration, 

• and storage. The extraction chemist must also maintain a detailed laboratory notebook 
and fill out all appropriate benchsheets. The extraction chemist is also responsible for 
'proper .waste disposal of all spent solvents frooi extractions, and appropriate spill 
response procedures. ^ 

9.0 REFERENCES 

Test methods for ultrasonic extraction: SW-846 Method 3550A, September 1994, Rev. 

10.0 APPENDIXES ' ^ • 

' . ' ' 
Appendix A: Surrogate/Spiking'staridard preparation for GC/MS and GC laboratories. 

<. ' V 
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1.0 SCOPE AND APPLICATION 

1.1 Method 8270c,js us^i,tO;;(letermine the concentration of semi-volatile organic compoimds in extracts 
prepaid from all types of solid waste matrices, soils, and groimd water. Direct injection of a sample may 
W us^iii"!^ applications. 

i "" 'V 
1.2 Method 82^700 is tis^^ tp qtiantify most basic, neutral, and acidic organic compounds that are soluble in 

methylene, chloride ^dJO^ of beingjoluted without derivatization as sharp peaks from a gas 
chrpiMtd^apIuc using/aT&se^^ captll^y column coated with a slightly polar silicone. Such 
compounds include;; polyriuclear aromatic i|hydrpcarbons, chlorinated hydrocarbons and pesticides, 
phthalate enters, Crg&dphbsphate esters,jnijrdsanunes, haloethers, aldehydes, ethers, ketones, anilines, 
pyridines,|quirioiines^ nitro pgiit^unds, and phenols, including nitrophenols. See Table 1 for 
target compduiids,; retention times, quantitation and secondary ions, internal standards and surrogates 
typically included in]a-i^^ 8270C analysis. . Table lA provides additional Appendix DC and other 
analytes covered by this method. ' 

ri.' \aSiF "H.-.V' 
1.3 The following compouiSs m^^ require fecial treatment whm|]teing determined by this method. 

Benzidine can be subject'to oxidqiive losses during solvent concentration. Its chromatography must be 
monitored for peak broadening. VHexachlorocyclopehtadiene is subject to thermal decomposition in the 
inlet of the gas cluomatOgraph, chemic^ reaction in acetone solUtion?and photochemical decomposition. 
N-nitrosodiphenylamine decomposes iiv^ the, gas chroniatographic inlet and cannot be separated from 
diphenylamine." 1,2-diphenylhydrazine also, decomposes in injection port into azobenzene. 
Pentachlorophenol,: 2,4-dinitrophenol, ^' 4-nitrophenol, . 4,6-dinitro-2-methylphenol, 4-chloro-3-
methylphenol, benzoic acid, 2-nitroaniline, 3-nitroaniIine, 4-chlar6aniline, and benzyl alcohol are subject 
to erratic chromatographic behavior,/especially if the GC system is contaminated with a high boiling 
material. ^" x-'' 1.. •''' .• 

1.4 The default quantitation limits for clean samples extracted from both lOOO mL or 30 g of sample, 
concenuated to 10 ml, and analyzed by Method 8270C are given in fable 2 and 2A. Quantitation limits 
will be proportionately higher depending on sample matrix and preparation method, and for sample 
extracts that require dilution. ' % , I'^ i 

lis. ' X 
1.5 This method is restricted to use by or under the supervision of analj^ts experienced in the use of gas 

chromatograph/mass spectrometers and skilled in the interpretation of ihass spectra. Each analyst mu^ 
demonstrate the ability to generate acceptable results with this method (see s&tion 19). : ' sS 

2.0 PRINCIPLE METHOD REFERENCES ^ ' 
'S: s / 

2.1 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-Md, 3rd ^Edition, Final 
Update III, Method 8270C, "Semivolatile Organic Compounds (by^ Gas Chromatography/Mass 
Spectrometry", Revision 3, December 1996. ^ 

V , •> 

2.2 40 Code of Federal Regulations, most current edition. Ft. 136, App. A, Method :625-Base/Neutrals and 
Acids. 

T 
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3.0 SUMMARY OF PROCED^E 

3.1 Pricff to using this method, the samples should be prepared for analysis using the appropriate sample 
preparation and cleanup me^ods. Waters will be extracted using Modified EPA method 35 IOC, and soils 
by Modified EPA Method 3550B. This SOP describes the analysis of the resulting extract. 

3.2 This SOP will be used as the default Method for all mass spectrometry ion trap semi-volatile analyses. It 
has been written to follow Method 8270C as closely as possible, and has been customized to cover the 
equipment and techniques being used at TriMatrix Laboratories, Inc., Grand Rapids, Michigan. 

3.3 Wastewater samples will use the following Method 625 modifications. 

3.3.1 The 12 hour shift is replaced by a 24 hour shift. DEJPP and a continuing calibration standard 
are analyzed once eivery 24 hours instead of every i2f 

3.3.2 A 3 point curve can bq used in place of a 5 point-ctave. SPCCs and CCCs are not used. 
Instead the RFs ftff every compound of interest list^ on the Method 625 list must have <35% 
RSD for the curve to be valid. , / -

3.33 The continuing calibration sj^dard also dods not use and CCCs.The RF for-every 
compound of interest in the continuing calibration stan&d thatTs pn the 625 list must be < 
20% difference when compared against the curve. '^If not, either a iiew continuing calibration 
standard will be run with acceptable percent differences, or a new 3 of 3 point curve must be 
run. V:, 

3.3.4 There are no criteria for internal standard are^ or retention times;^ Method 625. The 
Method 8270C criteria will be followed. * ^ . > ' ; . 

3.3.5 Every compotmd of interest that is pn the Method 625 list p/fethod 625 Table 6) must be in the 
matrix spikes and the laboratory fortified blanks, not jtist thd limited list ^ecified in Method 
8270C. Laboratory generated windows for spikb recovOTes ^e calculated as specified in the 
827GC SOP. Additionally requested comppunds afe.npt spi^^ * si 

s 

4.0 PARAMETER OR COMPOUND LIST % 
% 

4.1 Anal^es available for analysis by Method 8270C are listed in Table j^and iX^Other analytel may be run 
by this method provided they have been developed following the guidelines in mis SOP ' ^ 

C ^ 
5.0 REFERENCED SOPs 

5.1 TriMatrix Laboratories SOP #GR-09-101, The Extraction ofBNAs in Water, latesfcvefsion. 
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5.2 TriMatrix Laboratories SOP #GR-09-103, Extraction of Semi-Volatile BNAs in Soil, Sediment and 
Sludge, latest version. 

5.3 TriMatrix :LabOTatories SOP #GR-04-101, Semivolatile Laboratory Mass Spectrometry Corrective 
, Ac/io^, latest^ersion.^ 

6.0 INTE^RENCES ANDJCORRECTIVE PROCEDURES ̂  

6.1 • : Method interferences may be caused by contaminants in solvents, reagents, glassware, and other sample 
processing hardware that; lead to discrete artifacts and/or elevated baselines in the total ion current 
profiles. All materials must be routinely demonstrated to be firee from interferences under the conditions 
of the analysis by running laboratory reagent blanks. Rinsing all washed glassware with pesticide quality 

^ or better methylene chloride immediately prior to use, as well as the use of high purity reagents and 
, > ' solvents helps to minimize interference problems.,is:;? ^ 

6.2 Contamination can be caused whenever highly concentrated samples are followed by low or non-detect 
samples. This phenomenon is called carryover. To reduce carr3r6yer, the auto sampler syringe is washed 
multiple times between samples. Whenever possible, theV^alyst should analyze a reagent blank 
immediately after a high level sample. If carryover is suspected, all affected samples should be re
analyzed. • ' 

6.3 Corrective actions are outlined in TriMatrix Laboratories SOP^,#GR-04-101, Semivolatile Laboratory 
Mass Spectrometry Corrective Actions, \ts\&siytxs\on.^ fv 

7.0 SAFETY PRECAUTIONS % 

7.1 The analyst must comply with all standard operating procedures for health and safety as outlined in the 
TriMatrix Laboratories, Inc. Laboratory Safety Manual. ; v 

7.2 Methylene chloride and most of the target analytes, surrogates, and spikes, are highly toxic and -cancer 
suspects. Wear appropriate protective clothing and gloveis to avoid cbntact. Prepare standards and y 
samples under a fiime hood. , : " ̂ , 

-.-V J-:- m 

8.0 SAMPLE SIZE, COLLECTION, PRESERVATION AND HANDLING PROCEDURES 

8.1 To achieve the quantitation limits described in this method a mmimum of 30 g of soil arid 1 liter of liquid 
sample must be collected. More sample will be necessary if sample niadix spikes will be required. 

t ' 
8.2 Samples should be collected in cleaned glass containers with screw ca]p- lids' and Teflon liners. Plastic 

containers and/or plastic lined lids may NOT be used due to potential phthalate cbntaminafeon. 

8.3 Samples are stored at 4°C, and sample extracts are stored between -10 and -20?C and protected from 
light. 
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8.4 Analysis must be performed within 40 days of sample extraction. 

9.0 f "3|JNCTRt)M AND MATERIALS 
I|F 

9.1 f^SMuiai^^ spectrometer system 

9.1.1 .Varian Saturn 11 ion trap mass sjptetrometer is set up to scan from 40-450 mass units twice per 
v-li: volts (nominal) ejeiitrpn energy in the electron impact mode, and producing a 

ji^s meets all the cnterih in Table 3 when 5 ng of decafluorotriphenylphosphine 
onto the SiiMytical column. 

' 9.1.1.1. MS operating conditions; 

• Electron energy; 70 vqlts (nominal). 
^^-Jriass range; 40::^ 
•vScantime; . S^hmu/seqorK^ 2 scan/sec. 

. V • SourcBTemperature; ' - ' 190'C , 
Transfer line'temperaturB: 25()°C , 

9.i!L2 GC operating conditions; " 

• Column Temperature Ptogram; 45®C'" for.„ 1.5 mini A then to 200°C at 
- . , ' • lO'CTm^ then tp 31^C at 25°C/min, hold 

,, J, ' v ^ ^ 315°CA until'benzo[gJi,i]perylene has 
"*'7 eluted 

• SPI Injector Temperature Program;45®C for 0.5 min, to 300®C at 
lOO'Q^in A,.7 A/', 

• Sample voluine;! lul i.?'^^ A- y. - \ ' 
• Carrier Gas; ^ , x ultra JiigH) purity helium'at Spsi (-2-3 

7\ ml/mm).,-'7' h. 
'J '^vL; 

9.1.2 Injector -/'' J -K,, 

9.1.2.1 A SPI (Septum Programmable "frijectpr) tem^rature progfammed injector that 
allows sub-ambient initial injector fOTBeratures^|pllowe(i by;fapid heating up? to 
315°C 

9.1.3 Fused Silica Capillary Column; 30m x 0.32mm i.d. 1 um film thickpess silicon coated DB-
5MS or equivalent. ^ ̂  ' & 

9.1.4 Data system; PC based multi-tasking computer that allows the .^t^inuous'acquisition and 
storage on magnetic tape or compact disk of all mass spectra obtained t^ughout the duration 
of the chromatographic program. The software can search any GC/MS data file that was 
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acquired on the system for ions of a specific mass, and can plot such ion abundances versus 
time or scan munber. This type of plot is defined as an Extracted Ion Current Profile (EICP). 
Software allows integrating the abundances in any EICP between specified time or scan 
niunber limits. The 1992 version of the NIST mass spectral library is available for the 

' identification of unknowns. 

10.0 RpIJTINE PREVENTIVE MAINTENANCE 

10.1 - When chromatography degrades or sensitivity decreases, routine maintenance consists of 
cleaning/changing injection port liner, clipping the capillary column, changing the injection port septa, 
and cleaning the ion trap. 

11.0 CHEMICALS AND REAGENTS , 

•• V 11.1 All chemicals and reagents used must be jpesticide grade or better, md must be determined to be free of 
interferences. . ' -

11.2 Acetone, Hexane, Methylene Chloride, Toluene - pesticide grade or !^uivalent.^_ 

12.0 STANDARDS PREPARATION i 

12.1 Stock quantitation standard solutions: Standard solutions are prepar(^ froih pure standard materials or 
purchased as certified solutions. V[_ ^ 

12.1.1 Conunercially prepared stock standards are used to prepare the majority of quantitation 
working standards. They commonly come as mixes of compounds at 2000 mg/L sealed in , 
various glass ampules that are combined during preparation. This mix is combined with the 
surrogate standard that is oirrently being used during smple extraction to create an 8270C 
quantitation standard. This standard is made up at'a concentration of 200 mg/L usingv 
methylene chloride as the solvent. Dilutions of this 200 mg/L standard make up the 6 point 
initial calibration curve at concentrations of 25, 20, 15, 10, 5^d 2 mg/L. Benzbic acid and '/,:: 
Benzidine responses are not linear in this concentratibii^ange, so extra stock standard of eachv 
of these is added. The range for Benzoic acid is 10-125 and 6-75 mg^ for Benzidine. 5 ^' 

• 4/ -r .#-1, -S 
12.1.2 Lab made stock standard solutions from neat compounds are prepared by/tiiccufately weighing 

out the analyte to four significant figures. The material i| dissolved, in methylene chloride or 
other suitable solvent and diluted to volume in a volumeffic flask, ^en comp^ounb purity is 
assayed to be 96% or greater, the weight is used without-correction to Calculate the 
concentration of the stock standard. ^#""1 

12.1.3 The stock standard solutions are transferred into screw-cap bottlls^^th Teflon lined lids, 
stored at -10 to -20''C and protected firom light. Stock standard solutiohs are monitored for 
signs of degradation or evaporation. 
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12.1.4 All stock standard mixes will be replaced annually or sooner if comparison with quality control 
check standards rn^cate a problem. Initial calibration curves and all dilutions of stocfe except 
for. the continuiiig calibration standards will be replaced every six months or sooner if 
comparison with quality control check standards indicate a problem. Continuing calibration 
standards will be re-diluted from stock weekly. 

12.2 Internal stiidard solutions; The six internal standards used are l,4-dichlorobenzene-d4, acenaphthene-
djo. phenanthrene-rijQ, chrysene-di2, naphthdene-dg, and perylene-dj2. The stock standard is prepared 
at 1000 ngAiL by dissolving 100 mg of each dpmpound with a small volume of methylene chloride and 
then diluting to 100 mL as described in 12.1.2. Each 1 mL sample extract undergoing analysis is spiked 
with 5 uL of the internal standard solution, resulting in a concentration of 5 ng/uL of each internal 
standard. / , ; 

12.3 GC/MS tuning standard: The stimdard useri to tune the;;imass spectrometer contains 5 ng/uL of 
decafluorotriphenylphosphine (DFTPP), and 50 n^uL of pait^dhlorophenol, benzidine, and 4,4" DDT, in 
methylene chloride. It is prepared as described in 12.1.2, and is tised to tune the instrument, to verify 
injection port inermess, and to monitor GC column performance. ' 

\ ; 
12.4 Surrogate standards: The surrogate standards used are <>terphenyl, 2-fluorophenol, phenol-dg, 2,4,6-

tribromophenol, nitrobenzene-d5, and 2-fluorobiphenyl. These are prepared in methanol in the same 
manner as described in sectipn 12.1.2. The |pse/neutral surrogate gjikpTs made up at 200 mg/L and the 
acid surrogate spike is made up at 400 mg/L in methanol according to Method 3500. It is then combined 
for a base/neutral concentration of 100 mg/L and an acid concentration of 200 mg/L. The amount spiked 
is 100 uL per each one mL of final extract volime, resulting in a concentration of JO ng/uL of 
base/neutral surrogates and 20 ng/uL acids per each mL of extract. ' , > 

12.5 Matrix spike standards: The compounds in the base/neutral matrix spike solution are acenaphthene, 1,4-
dichlorobenzene, 2,4,-dinitrotoluene, naphthalene, N-nitrosodi-n-propylamine, pyrene,;|:and. 1,2,4-
trichlorobenzene. The acid spike contains 4-chloro-3-methyl phenol, 2-chlorophenol, 4-nitrophenol, 
pentachlorophenol, and phenol. Refer to section 12.1.2 for preparation techniques. The ^ikes are made 
up in methanol at concentrations of 100 mg/L for the base/neutral compounds and 200 mg/L for the acid 
compounds according to Method 3500. The standards are spiked in at 100 uL per each J mL of final 
extract volume resulting in a concentration of 10 ng/uL for the base/neutrafs, and 20 ng/uL for the acids. 

Note: For all State of Wisconsin samples, every analyte pl[ interest must be spiked when preparing 
and analyzing matrix spikes and 
the same as that specified above. 
and analyzing matrix spikes and matrix spike duplicates/l^pike amounts and concentrations will be 

13.0 SAMPLE PREPARATION "4-'-

13.1 For extraction procedures, see the appropriate Extraction Lab SOP, referen(^ in section 5;0. 

13.2 All samples to be analyzed must be spiked with surrogates. See section 12.4 for specifics. 
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13.3 All samples are spiked with internal standard immediately prior to analysis. See section 12.4 for 
specifics. 

13.4 Unlmown or poteilti^^ contaminated extracts can be screened using a GC/FID with a 30m x 
„0.32inm ;i.d, capillary column with a 1 um film thickness. This minimizes 

• / contaminatipri of system firom unexpectedly high concentrations of organic compounds and/or 
• matrix inteiierericel • 

i-' ; 

' 

14.0 CAUBRATIC^PROCED^ 

14.1 Set up instrument as specified in section 9.1.1.1 and 9.1.1.2. 

14.2 N All sampl(M and^tai^^ are intrbdiiced into the system via direct injections. Manual injections are 
f performedIwiih a ^O uL^^^s Automated injections are p^ormed using a Leap autosampler. 1 uL 

injections are performed on^1 "samples and standards. x 

14.3 Each GC/MS system is hardware-tuned to meet the OTteria uixTable 3 for a 5 ng, 1 uL injection of 
DFTPP. NO analyses may be^in until these criteria^e met-^Specffa are taken across the apex of the 198 
ion. Backgromd subtraction is de^^ed to only eliminate'iolumin bleed or instrument background ions. 
The GC/MS tuning standard is also used tp, assess GC CPlumn performance and injection port ineitness. 
Degradation of DDT ^to DDE and DDD shouid not exceefi 20%. Calculate the % breakdown as follows; 

%degradation = AreaDOE "*• Argaopo , xlOO > 
AreappE + Areappp -)• Arcappj . , XA 

14.3.1 This result will be recorded on the daily instnnnent logbook. 
•"A: • "A- 'i ,4/ I- •" V 

14.3.2 Pentachlorophenol and benzidine should be present at their normal response/with riiinimal '' 
peak tailing. If peak tailing appiears suspect, a tailing factor will be calculated on the total ion 
chromatogram of pentachlorophenol, followmg th^ instructions provided on FigureJl, to 
determine if corrective action is required. A tailing factor of 1 to 2 is considered acceptable, a ; 
tailing factor of 2 to 4 is considered to te the wdniing limit, and a tailing factor pr4 to 5 is 
considered unacceptable requiring correctiye action.Mjf degradation is excessive ^d/pr.poor 
chromatography is noted, the injection port may require Cleaning! It may also be necess^ to 
clip off the first 6-12 inches of the capillary coiunpi: ; > 

14.4 All analytes will be quantitated using the internal standard technique. Analytes and their corresponding 
internal standards are provided in Table 1 and lA. For analytes not listed in either Table, the internal 
standard used for quantitation should be the one that elutes nearest the analyte. The'' ions used for 
quantitation are also provided in Table 1 and lA. Only if interferences are noted can a secondary ion be 
used for quantitation. In this instance the RF for that compound must also be recalculated before any 
quantitation can take place. N ' x 

14.5 Initial Calibration: 
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14.5.1 Calibration standards; A minimum of 5 points must be in the initial calibration curve. Table 1 
calibration standards are typically run at levels of 2, 5, 10, 15, 20 and 25 ng/ul. The high, 25 
ng/ul standard may be omitted; however, this is done at the expense of the linear range of the 
instrument.'^Pach 1 mL aliquot of calibration standard is spiked with 5 uL of the internal 

7 standard solution prior to analysis. Other analytes, including those listed in Table lA are run 
at appropriate dphcentrations based on the response of the analyte. The low point of the initial 
c^bratiorijitirve must be at or below the required quantitation limit. 

.7 14.5.2 

14.5.3 

1 uL of each : calibration st^dard (that also contains surrogates and internal standards) is 
analyzed. Hgure 2 shows a chromatogram, with the proper chromatography, of a calibration 
standard cbnt^ing the Method 8270G base/neutral and acid analytes. A Response Factor 
(RF) is calculated for each compound using the quantitation ion given in Table 1 or 1 A, and 
the fbllowii^ formula: 7, 

RF = AY xC IS 

.:fW 

where: 
M--. - ! 

M7 
.... 

Ajj = Area of the characteristic ion for the Compound being measured 
Ajg = Area of the characteristic ion for the s^ific intern^ stondard 
Cjj = Concentration of the compound being measur^;(hg/ul) ' 
Cjs = Concentration of the specific intern^ standardl|ig/ul), -,. 

A system performance check must be performed to ensure that average RFs are met before the 
calibration curve can be used. The System Performance ChSk Compounds"(SPCCs) are listed 
in Table 4. The minimiun acceptable average RF for the SPCC corhpounds is 0.050. The 
SPCC compounds typically have very low RFs (0. l-6.2> arid tend to decrease in response as the 
chromatographic system or the standard material begiiis to deteriorate. They are usually the 
first to show poor performance. Therefore, they mtist meet the minimuih requirement when 
the system is calibrated. The minimum RF for all nori-SPCC compounds that are analytes of 
interest is > 0.01. 

14.5.4 The percent relative standard deviation is'calculated for, each compound using the foilovring 
formula: 

%RSD= —xlOO 
RF 

where: 

A •% /•4 V Vs 

f J.. 

SD = The standard deviation of the response factor for that analyte. 
across the initial calibration ctuve. 
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RF = The average of the response factor for that analyte across the 
five point curve. 

14.5.5 The perceilf RSD;for each compound should be less than 15%. However, the percent RSD for 
each individual calibration check compound (CCC) MUST be less than 30%. If the percent 
RSD is greater than 30% for any CCC, corrective action, including replacing the injection 

; port liner, replacing or clipping the capillary column, and recalibration of the GC/MS system, 
- must be initiated. 

. , ,. -14.5.6 The relative retention time of each compound of interest in each calibration run should agree 
withiri 0-06 relative retention timC Juhits. 

; 14.5.7 If the;perc^t RSD of any hon-CCC compound is 15% or less, the relative response factor is 
i ; assihn^ to be constant over the calibration range, and the average response factor should be 

> > used for quantitation. % , 

14.5.8 If the percent RSD for any compound is greater than 15%, calibration curves should be 
;; constructed for foose compounds by plo|ting the area ratio (Areaa^aiyte/Areajs) versus the 

concentration. A first order or higher regression fit should be used for the five calibration 
points. The analyst should select the regression order that gives foe least amount of calibration 
error.-., ^ 

NOTE: It is not foe intent of- the method to allow non-lin^ calibration to be used to 
compensate, for proper instrument'maintenance. 'Thus, non-linear C^ibration must not be 
employed for methods or instruihents previously shown to exhibit Im^ calibration for an 
analyte. 

14.6 Continuing Calibration: • . ' ) 

14.6.1 Prior to analysis of samples or standards, foe DFTPP nming standard is analyzed and e\^uated 
as specified in section 14,3. These criteria must be demonstrated at foe beginning of each 12-
hr shift. , ' ; ' ' S .4:^' 

4, 4' 

14.6.2 Immediately following every acceptable DFTPP analysis, continuing calibration standard(s) are 14 
run at a mid-level concentration. For foe/8270C analytes list^ in Table 1, foe^ contintung ' 
calibration standard is run at 10 ng/ul. Thil standrad contains all semi-vqldtile target analyt^ 
including all required surrogates and intemal/^jtodards. jjOfoer anMytes; including fo^ 
provided in Table 1 A, are run at a continuing calibration standard concentration approprmte 
for foe response of foe compound. The response factors fipm foe'%utdards are compared with 
foe average response factor from foe initial calibration run on foe sartie instrument. •< ^ # 

14.6.3 System Performance Check Compounds (SPCCs): A system-^Sfgrmance,check is made on 
every continuing calibration standard. The SPCC criteria musljbe met in order for foe 
continuing calibration standard to pass. The SPCC compounds listed'ih Table 4 are used for 
foe continuing calibration run. The minimum RF for semi-volatile-SPCCs is 0.050. The 
minimum RF for all non-SPCC compounds of interest is 0.01. If foe minimum response 
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factors are not met, the system is evaluated, and corrective action is taken before sample 
analysis begins. Some possible problems are standard mixture degradation, injection port inlet 
contamination, contamination at the front end of the analytical column, or active sites in the 
column or chromatographic system. This check must always be met before analysis begins. 

14.6.4 Calibration'Check Compounds (CCCs); After the system performance check is met, the CCCs 
1 , listed in Table 5 are us^ to check the validity of the initial calibration. Calculate the percent 

difference when using the average response factor model calibration; •' .... . 
%DifferCTc6y^^ xlOO # 

RFy-RFn, :erence=^-— 
, • RFm 

•OA... 
RFy = response .factor from verification'standard . ' 
RFn^ = averagn^ibration factprfrom initial, (^bration 

Use percent driit jyhen calibrating using a recession fit model: 

where: ' ' ' C;;,. " 

Cj = CCC Staritod Concentration ; - S 
CQ = measured concentration using appropriate quantitation method. AF 

14.6.5 If the percent difference Or drift for each CCC is less than ^0%, the initial calibration is 
assumed to be valid. If any One CCC has a >20% difference from the initial calibration curve, 
corrective action must be takW^ 'ifrpblems similar to those listed under section 14.6.3 tpilld 
also affect the CCC criteria. If the source of the problem cannot be determine after corrective" 
action has taken place, the instrument is considered out of control. At a muiimum the 
continuing calibration standard must be re-^. If necessary, a new curve will bt run. "^e 
CCC criteria must also always be met before^siample analysis begins. K 

NOTE: It is not the intent of the method to^allow non-linear calibrarion to be used ; to 
compensate for proper instrument maintenance. Thus, non-linejir calibration verification must 
not be employed for methods or instruments previously^ shownNtp exhibit, line^ initial 
calibration for an analyte. f \ 

/ > & 
14.6.6 The internal standard responses and retention times in the contihumg calitotion verification 

standard(s) and samples must be evaluated for each run. If the rfefention time' for any internal 
standard varies by more than 30 seconds from the last calibration vaification standard, the 
system must be inspected for malfunctions, and corrective action perfcrmed as necessary. If 
the EICP area for any of the internal standards varies by a factor of 2 (-50% to -H100%) from 
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the midpoint standard level of the most recent initial calibration sequence, the mass 
spectrometer must be inspected for malfunctions and corrective action performed as necessary. 
All samples analyzed under either of these out of control conditions musts be re-analyzed. 

15.0 ANALYTICAL PROCEDURE 

15.1 

15.2 

15.3 

15.4 

15.5 

15.6 

Every 12 hour shifl^ust begin with the analysis of DFTPP, followed by either a 5 point curve or a 
: cphtihuing caUto^ and then a blank. 

DFTPP murt pass iS|/equired tuning criteria sp^^ed in section 14.3 before any subsequent analysis can 
begin. There is a i21i6ur window that allacquisitmhs must be started in, beginning at the injection time 
of DFTPPr/The entire 12 hour shift must be nm^der the same mass spectrometer conditions used for 
DFTPP. All samplSl must be run under the sanie/gas chromatographic conditions as the quantitation 

' standard. See 9.1.1.1 tuid 9.1.1.2 for reconimendM opefating conditions. 

Any compound requiring quantitation under Method must hive an average Response Factor (RF) 
gerterated from a 5 point cur^e, and that curve miist pass jthe re^^ System Performance Check 
Compounds (SPCCs), and the Calibration Check Compound (CCCs) specified in section 14.5. 

A continuing calibration standard is run .on days that"'^burve is riot, mi if also must pass the required 
criteria listed in section 14.6.> v : / $ v , 

The analytical systeni .must be demonstrated to be free from coritomination under the conditions of the 
analysis by running a blank at least at the beginning pf every 12 hour sh& (see^ctipn 18.3). 

A matrix spike, matrix spike duplicate, and laboratoiy fortified blank mii^ be fUn for each quality control 
batch (up to a maximum of 20 samples/batch) to ass^s ac^acy. Additional quality control method 
requirements are specified in the Quality Assurance sectiori, 18.0. - • > 

16.0 

16.1 

CALCULATIONS AND DATA HANDLING 

Qualitative analysis: 

16.1.1 An analyte is identified by comparison of the samjrie masri^ectrum with the.mass spectrum of 
a standard of the suspected compound (standard reference spectrum). Tliese standard refercnpe 
spectra are obtained through analysis of the calibratipn staridar^. Two ;Criteria must be 
satisfied to verify identification: (a) elution of sample ct^poneiif^at the l^e GG relative 
retention time (RRT) as the standard component; arid (b)..^corre$ondence of the sample 
component and the standard component mass spectrum. ^ ^ ^ l 

"" C J V \ 
16.1.1.1 The sample component RRT must compare within ± ,^06;]^T units of the RRT 

of the standard component in the daily continuing calibration standard. If co-
elution of interfering components prohibits accurate assignment of the sample 
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component RRT from the total ion chromatogram, the RRT is assigned by using 
extracted ion current profiles for ions tmique to the component of interest. 

16.1.1.2 ions present in the standard mass spectra at a relative intensity greater than 
v:10%J (most abundant ion in the spectrum equals 100%), are automatically ..'T -'I . 

f" I• ' .chedced by the software to be present in the sample spectrum. The relative 
intensities of ions must agree within plus or minus 30% between the standard and 

; / ' . , sample spectra. For example, an ion with an abundance of 50% in the standard 
spectra, the corresponding sample abundance must be between 20 and 80 percent. 

16.1.2 FOT componients'riot associated with the calibration standards, a library 
• search can be made for the purpose of tentative identification. Only after visual comparison of 

i ?smple-i spectra with the|riekest library searches will the analyst assign a tentative 
: fiderilificaticm/ Guidelines^ making tentative identification are: 

16.1.2.1 Relative intensities of major ions in the reference spectrum (ions >10% of the 
j most abundant ion) should be present in the sample spectrum. 

16.1.2.2 The relative intensities of the major ions should agree within ± 20%. (Example: 
' For an' ion wth an abundance of 50% in the standard spectrum, the 

corresporiding s%.ple ion aburidance must be between 30 and 70%). 

16.1.2.3 i Molecular ions present in the reference spectrum should be present in the sample 
. spectrum. - / 

16.1.2.4 Ions pfesent in the sample spectrum but not in the reference spectrum should be 
reviewed for possible background contamination of presence of co-eluting 
compounds. .. 

16.1.2.5 Ions present in ^e reference spectrum but not in the sample spectrum should be 
reviewed for possible, subtraction from the sample spectnim because of 
background contamination or co-eluting peaks. Data system library reduction 
programs can sometimes create these discrepancies. / 

16.2 Quantitative analysis: 

16.2.1 When a compound has been identified, quantitation of that compound is performed using'tfie 
area of the quantitation ions listed in Tables 1 and lAJi Quantitation is performed using the 
internal standard technique. Internal standards are specifi^,in Tables 1 and lA. For targets 
not in either Table, the internal standard nearest the reterition time of the analyte will be used. 
All qualitative results will be reported without correction/Tor Tecovery data, and without 
subtraction of blank amounts. / ) V 

S:, 
V. 

16.2.2 Calculate the concentration of each identified analyte in the sample as follows: 

Water: 
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Cnceneaioninug/L-^ia^^ 
- 5; J > /j; / (Ais )(RfO(Vo) 

: Area of characteristic ion for compound being measured 
Ig = Amount of internal standard injected in ug/ml 
Vj = Volurhe of total extract in ml \ 

JAjg = i^ea of characteristic ion for the internal standard 
,RF = Average response factor for compound being measured 

,.^/'(section 14.5.2) 
SyQ = Vbliim^^ 
-^Dil ='Any post extractionMilution fafi^' > f 6 

Sediment/Soil Sludge: 

'concenJoninrng/kg^'^;^^;^ • i 
(A,.)(RF)(W,)(D) 

where: " 

Wg = Weight of sample extracted in grams 
D = % solids ~ -

all others same as for water 

Note: If the compound detected has not met the 15 percent RSD requirement, the analyst must 
use the regression line fitted from the initial calibration to determine the extract concentration. 

16.2.3 When requested, an estimate of concentration for non calibrat^ components in the sample is 
made. The formulas given above are us^ with the following modifications: The areas A^ and ; 
Ajg are from the total ion chromatograms and the RF for the compound is assumed to be 1.* 
The nearest internal standard free of interferences will be used. The concentration obtained is 
reported indicating that the value is estimated. ^ , 

16.2.4 If the response for any quantitation ion exceeds the curve mge of the initial calibration of the 
GC/MS system, a dilution of the extract is made. Dilute the sample only enough to bring the 
analytes in question into the upper half of the calibration curved). Additional internal standard 
is added to the diluted extract to maintain the required 5 ng/uDpf each internal stantod in the 
extracted volume. The diluted extract is then re-analyzed. 

17.0 DATA REPORTING AND DELIVERABLES 
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17.1 The analyst running a set of samples is also responsible for correctly filling out, turning in, and filing the 
associated paperwork. Itjtsessential to perform these tasks for the laboratory to be able to provide the 
client with defensible data.iy 

17.2 LIMB Reporting 

17.2.1 ."^len^e feM^t has finished running a set of samples the data must be turned into the 
/Laborato^ M Management System (LIMS). The benchsheets must be filled in 
complefely to ensure that the results are reported correctly, and the data is associated with the 
right quhiity coptrol batch. It is importmt that all required benchsheet information be filled in 
correctly and completely. This mcludes the quality control batch number from the extraction 
siunmary, the analytical bat^ information firom the 12 hour shift, and the dilution factor. 
Dilution ^Factors are used to elevate thCftuantitation limits based on post extraction sample 
dilutibiis. ^The dilution factor may or nia^y not equal the dilution ratio made. 

17.22 Positive results must be recorded by crossing out the printed quantitation limit and recording 
the positive result on the right hand side.:/This is the result that has already been through all 
necessary calculations, including the diliifion factor. If a |k)sitive result is detected in a diluted 
sample, the elevated quantitation limit must/also be .written : on the left of the default 
quantitation limit. < 

17.2.3 Surrogate results are reported as amount found in the extt^t, amount spiked in the extract, and 
percent recoveries. Figure 3 provides an example of a coinpleted, analytical benchsheet. 

17.2.4 If there are spikes, quality control benchsheets must also be completexl and turned in. In 
addition to the requirements listed elsewhere in this section, quality control benchsheets also 
require the spiked amounts, percent recoveries, and percent differences where applicable. If 
out of control results are present due to extraction or severe matrix problems, the exclude ^ 
(EXC) box must be checked to prevent the data from biasing the recovery window statistics.' 
Figures 4-6 provide examples of quality control benchsheets. , 

•"i .J ' ; • • 

17.2.5 An extracted Method Preparation Blank (MPB) benchsheet must be turned in for every 
extraction batch. A daily blank (BLK) must be turned in with eveiy 12 hour shift.; When the 
MPB is run, provided the MPB is clean, the MPB may itdso be the BLK. Turn in both sets of / 
benchsheets. If running both 8270 and 625 samples, BLK, MPB, and Laboratory Fortified 
Blank (LFB) benchsheets must be turned in for each method, fit is important to remember that 
a LFB cannot be turned in without also having turned in fee associated MPB. ' 

17.2.6 If internal chain-of-custody is required it is very impofi^t that the\lOC sheet is filled out 
correctly and returned to the COC file location. f > % 

f J V 
17.2.7 All LIMS benchsheets (including the COC sheets) are placed iii^tlfe 'CrOTectly colored folders 

and turned into the data entry person responsible for entering the^r^ults. The blue folders 
containing the BLKs should also have the raw data quantitation reports and chromatograms 
included. 
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17.3 Laboratory Required Paperwork 

17.3.1 , - All run,-irii^^ tape, and standard logbooks must be filled in completely and correctly. 
Corrections are to be made with a lineout, not a writeover, and must be dated and initialized. 

1 Blank lines ;inLthe run logbook must be Z'd out. See Figure 7 and 8 for standard and run 
!. • logbook exa™ 

17.3.2 '/All tiimej^ufyel and continuing calibration standard runs, and internal standard reports must 
be placed in mfcir correct binders. 

17.3.3 All Lli^^dbSmentation (except for theiample and quality control benchsheets), and the raw 
^^ta (except foir that specified above) niust be placed in the correct folder and turned into the 
Semi-Vqlatiii^; Laboratory technician. ,;Tlie technician will then record the date, time, and 

> ccmtents-tharVere turn^ in. Samplj|2^ fluali^ontrol benchsheets are returned to the 
proper folder after data review and approval.'' ^ , 

•' •• As 
VIA CLP Like Deliverables \ 't/ 

-V " "'A . 'AA' 
17.4.1 The follov^g copies are required for all data pafikages that require CLP like deliverables: 

AT" 
• Copies of ^1 tunes including the EICP Aat has the ion peaks for DFTPP, Benzidine, and 

Pentachlorophenol with the tailing factor calculations and results, and the ion abundance 
resiilts^d requirements. A 

• Copies'^ of all associated curves,^;including 'the raw data quantitation reports, 
chromatograms, and Forin Vis. - -

• Copies of all associated continuing' calibration standards," including the raw data 
quantitation reports, chromatograms, and Form Vns. 

• Copies of all sample raw data quantitation reports, including triple plots fw positive hits, 
chromatograms, and all t^sociated TIC reports when requested. Quality COTtrol raw data, 
including blanks, are not necess^. Aj, A : : 

• Internal standard area count results and r^irements for all samples. 
T '••-L 

17.5 Rounding and Significant Figures Aj ( 
""A "a A-. • •" ' 

17.5.1 Rounding is performed on the final quantitated result only.-For all non-quality control results, 
results of < 10 ppb are rounded to 1 significant Idgure. Results > 10 ppb are reported to 2 
significant figures. 

17.5.2 Quality control results are reported to 3 significant figures. 

18.0 QUALITY ASSURANCE .'A 
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18.1 Each laboratory that uses these methods is required to operate a formal quality control program. The 
program consist of the following requirements previously covered: 

a) 14.3) 
b) Iiurial (^brarion^^ 14.5) 

xO " Ccmtiimin| C^^ 14.6) 

18.2 In addition to the above/the following quality control requirements must be followed. 

18.3 Blank 

18.3.1 After DFTPP arid the curve or continuing calibration has been run, a blank is required before 
any samples are; analyzed sho^g that the analytical system is free from interferences and 
contaniiimtion^l^is blank wilf be either a Method Preparation Blank (MPB) or a solvent Daily 

, / Blan|:"(BLK). J The MPB is the blank extracted with a set of samples, and the BLK is 
methylene chloride spiked with intern^ siaridard. The MPB wUl be run when available, and 
the BLK will be run when the extracted MPB h^ already been run. See section 17.2.3 for 
blank reportirig requireinents. At a minimim q blank is run at this point during every 12 hour 
shift. A blank will be lim rnore frequently if cont^ination is suspected from a high level 
sample or if laboratory contamination is'in question! MPBs must be spiked with surrogates and 
carried through the same stages of preparation as die samples. . 

''-'f J. ' '-fA- '' ' i\ '' 

18.4 Internal Standards " ! •' 

18.4.1 The internal standard responses and retention times in all nms following the continuing 
calibration standard must be evaluated iihmediately after of during data acquisition. The 
retention time for all internal standards riiust be within ± 30 seconds from the current 12 hour 
continuing calibration standard. The area of the quantitation ion for all internal standards 
must stay within a factor of two (-50% to +100%) from the current 12 hour continuing , 
calibration standard. ' , ' . 

18.4.2 Any time an internal standard falls the -50% to +100% area criteria, the ability to accurately ^ 
quantitate an analyte is lost. For that reason every effort will be made to prevent the feililre of f;;;:, 
an internal standard. Refer to the Corrective Action SOP for the procedure to follow when an^f , 
internal standard fails. If many samples are out of control for rio.apparent reason! the mass!|^*' 
spectrometer needs to be inspected for mal^ctions and corrections must be made, as!f 
appropriate. When corrections are made, re-anSysispf samples analyzed while the system w^ f 
malfunctioning are necessary. 

18.5 Surrogates , > 

18.5.1 All samples must be spiked with surrogate standards. Until thirty samples of a given matrix 
have been analyzed, default recovery windows of 50-150% will tie used. Once thirty samples 
of a given matrix have been analyzed, in house recovery windows will be generated (section 
18.5.2-18.5.4) and used. Table 6 also provides examples of in house generated surrogate 
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recovery windows. These are examples only. At a minimum surrogate recovery limits will be 
updated annually on a matrix by matrix basis. 

18.5.2 Calculate the upper and lower control limit for each surrogate standard. This should be done 
as follows; "ps-'! 

J Conffi^ limit (UCL) = p -t- 3s 
pp Lower Conffol Limit (LCL) = p-3s 

• ''-' VI/hCTe•. 'p":' 

X.. 
p = averagu percent recovery / 
s = standard deviation of the percent recovery 

18.5.3 Two standard deviations will be used when,3 standard deviations give a negative lower control 
"•"limit. 

. .-/-v V. 
18.5.4 If recovery is not within limits, the Corrective Action SOiP outlines if, or how the data is to be 

qualified. If maihy samples are out of control for no app^ent reason, the mass spectrometer 
needs to be inspected for malfunctions and corrections must be made, as appropriate. When 

• corrections are made, re-analysis of samples analyzed vrfiile the system was malfimctioning are 
required. \ i 

18.6 Matrix and Method Spikes 

18.6.1 To assess accuracy, the laixDratory must extract a Matrix Spike (SPKl), a Matrix Spike 
Duplicate (SPK2), and a Lalxratory Fortified Blank (LFB), containing the compounds in Table 
7, at least once every 20 samples extracted per matrix. If only one to ten samples are analyzed 
in a month, at least one matrix spike, one matrix spike duplicate, and one laboratory fortified 
blank is required. The LFB must be extracted daily. Generally the MPB and LFB aire run at 
the beginning of the 12 hour shift, and the matrix spikes at the end. Running the matrix^^ikes 
at the end of the shift will help to document that the instrument was still operating cffi^tly 
during the end of the 12 hour shift. • , 

J ^ -W' • • 

Note: For the State of Wisconsin samples, all routine 8270C analytes must be add^|gr :Jill 
spikes and spike duplicates. ' " Hr " 

18.6.2 Until 5 matrix spikes, matrix spike duplicates, "'and, laboratory fortified blanks have been 
analyzed, the recoveries of the matrix spike, matrix giike duplicate, and laboratory fortified 
blank will be validated against default recovery windows of 50-150. Matrix Spike/Matrix 
Spike Duplicate precision limits will use a default precision limit of ± 20%. 

18.6.3 Once five sets of the quality controls samples of a given matrix (waters, soils, etc.) have been 
analyzed, calculate the average percent recovery (R) and the standard deviation^ of the percent 
recovery (SD) per matrix. Express the accuracy assessment as a percent recovery interval from 
R - 3SD to R + 3SD. If, for example, R = 90 percent and SD = 10 percent, then the accuracy 
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18.6.6 

inteiTal is expressed as 60-120. Another set of limits will be calculated the same way for the 
laboratory fortified blank windows. Precision windows will be calculated by taking the average 
of the 5 percent differences ± 3 standard deviations. Windows will be updated at least 
annu^y. 

18.6.4 Calculate the percent recovery as follows; •' - •/ • •• 
/Ai h'' '•') 

%«co»ery = lSSir^xlOO 

where: 

A^k = actual concentration found in the spiked sample, in ug/L 
A^p = amount found in non-spiked sample, in ug/L 

' coiicentration of spiked s tandard fri iig / L x ml spiked 
SPK = 

initial sample Volume in L ?> 

18.6.5 Calculate the relative percent difference as foUows: p 
- ' « '"i ..X 
• y •• . 

¥RPD= 

where: 

MiSELxioo 
(SPK14-SFK2) 

SPKl = ug/L found in matrix spike 
SPK2 = ug/L found in matrix spike duplicate 

If recovery, or precision, is hot j^thin limits, the Corrective: Action SOP will determine if, or 
how, the data is to be qualified:^' >> 'v. ' Ji ' 

i: 18.6.7 If the LFB is out of control, the problem must be immediately identified and corrected before . 
any further samples for that analyte can be run. The purpose'of the LFB is to verify that put-
of-control compounds in the MS or MSD ^e the result of matrix interferences rather than 
extraction or system errors. Failure of any part of to LFB ^ require some sort of corrective 
action, depending on the failed parameter. Every effwt will Ifexnade to. deterinine the re^on 
for the failure (mis-spiked, mis-extracted, etc.) and apprppriatc'actions will be taken. The 
Corrective Action SOP details how to proceed when a lj% tails " f > 

18.7 Method Detection Limit Studies C 

. .. 
18.7.1 A Method Detection Limit (MDL) study must be performed for eveigr-ahalyte to be quantitated 

by method 8270C. MDL studies must be performed on all mass spectrometers involved in 
analysis of samples by this method. Results obtained for analytes for which an MDL has not 
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been calculated by this method must be considered estimated. The method detection limit 
(MDL) is defined as the minimum concentration of a substance that can be measured and 
reported with 99 percent confidence that the value is above zero. Actual minimum 
quantitation lin^tS-'are derived from the MDL study. MDL studies are run for both waters and 
soils. } Mh^um/^ limits are equal to the amount spiked for the MDL study 
provided that the MDL passed. The quantitation limit actually achieved in any given analysis 
will vary depencUng on instrument sensitivity, matrix effects, and dilutions. 

18.7.2 The procedure followed for a MDL study is based on the method given in the Federal Register, 
Part 136/Appehdix B, latest revision. All Method 8270 quality control procedures governing 
the analyses must be followed. 

> 

18.7.3 Seven replicate analyses are performed using reagent water spiked with every analyte of 
mterest, atih^stimated minimum quantitation limit concentration. 

18.7.4 lif a blank measurement is required to calculate the measured level of an analyte, seven separate 
blanks must run, one after rach of the seven ^L samples. The average blank 
measurement is subtracted firom all seven MDL runs, 

18.7.5 The standard deviation of the amount found (blank-subtracted if necessary) for each analyte of 
the seven runs is calculated and multiplied by 3.143. ilTie resulting number is the calculated 
Mbi-; 

18.7.6 If the amount spiked is > the calculated MDL and < 5 times the calculated MDL, and there are 
no 0 percent recoveries in the set of seven, the MDL result is acceptable. If not the MDL must 
be re-run, only for the compounds that did not pass. If the study needs to be re-run at a 
different concentration, the entire set of seven needs to be re-run. If the study does not pass 
due to poor reproducibility on one of the samples, only that run needs to be re-analyzed. All 
seven runs do not need to be run in the 12 hour same shift. : 

18.7.7 If at any time the MDL Level is above a client's or state's desired quantitation limit,the 
"Calculated MDL" may be used for a quantitation limit if : it the report is narrated,|j^The 
narration needs to state that the quantitation limit is a "Calculated MDL" andjvhen the 
particular compound is spiked at that level it is not observed. 

18.7.8 The curve on the instrument being used to conduct the andysis ihust have as its low point the 
vial concentration of a sample spiked at the "hlDL Level". A curve starting above this number 
can lead to large potential errors. For example: If the concentration of a sample spiked at The 
"MDL Level" of 0.10 ug/L is extracted as the MDt^ extract^ (i.e. 1000 mL to 1 ml, or 
lOOOx concentration), the vial concentration will be,j0.1>mg/L and this must ai^o be the 
concentration of the low curve point. Consequently, assuming the MDL passed, 0.10 ug/L is 
the minimum quantitation limit reportable without narrating - the re^ts with'^the above 
mentioned qualifier. , 

18.7.9 Table 8 shows an example of a MDL spreadsheet used to calculate, ̂ d verify MDLs and 
quantitation limits. 
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19.0 ANALYST CERTIFICATION/METHOD VALIDATION 

19.1 Before the analysis of any actual samples, each analyst must demonstrate the ability to generate acceptable 
accuracy and precision by iiuining a one time analyst certification. While the analyst certification is not 
instrument depiehdent, this certification is required on every instrument that will be running samples to 
demonstrate instrument ability to generate acceptable accuracy and precision. 

19.2 Prepare the CCT^cafion samples at 100 ug/L by spiking 1 mL of a 100 ng/uL standard containing all the 
compouiids of interest into 1 liter and extracting down to 10 ml. The spiking standard used must be 
prepared independently from the standard used for quantitation. 

19.3 Analyze the four distilled check samples following the SOP. Calculate the average recovery (x) in ug/L, 
and the standard dewatiorv of the recovery (s) in ug/L, for each analyte using the four results. 

19.3.1 For each analyte x must be in the range of the current LMS LFB limits and s must be less than 
or equal to 20. If s and x for all analytes meet the acceptance criteria, the analyst certification 
is acceptable. The analyst and the system are how pi^rmitted to run samples following this 
SOP. If any individual s exceeds the precision limit (^^any individual fells outside the range 
for accuracy, then the system performance is unacceptable for that analyte. 

f-7 ... 
19.3.2 When one or fnore of the analytes tested fail at least diie of the acceptance criteria, the analyst 

must proceed according to 19.4. - ' 

19.4 Locate and correct the source of the problem and repeat the test for all analytes that failed to meet the 
criteria. Repeated failure, however, will confirm a general problem with the measurement system. If this 
occurs, locate and correct the source of the problem and repeat the test for all unacceptable compounds, 
beginning with section 19.1. Samples may not be analyzed by any analyst^ or on any instrument, until the 
analyst certification has been successfully completed. Copies of the successful analyst 
certifications/method validations spreadsheet and raw data should be given to the Quality Assurance 
Manager. 'i 

20.0 REFERENCES % f 

20.1 Test Methods for Evaluating Solid Waste, PhysicallChemicalWetho'ds, SW-846, 3rd Edition, Final 
Update III, Method 8270C, "Semivolatile (>ganic Compounds by Gas Chfomatography/Mass 
Spectrometry", Revision 3, December 1996. >• . i-.. 

20.2 40 Code of Federal Regulations, most current edition, Pt. 13fe jtpp, A, Method 625-Base/Neutrals and 
Acids. f 

.4^% 
20.3 40 Code of Federal Regulations, most current edition, Pt. 136, App. B^ Definition tthd. Procedure for the 

Determination of the Method Detection Limit. t.,,# ,> --:S. 

21.0 ATTACHMENTS/APPENDICES 
(_ 
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21.1 Table 1 - Targets, Retention Times, Quantitation & Secondary Ions 

21.2 Table lA - Additipn^ Targe^. Retention Times, Quantitation & Secondary Ions 

21.3^ Table 2 - Defaul^t Quanto Limits 

21.4; Table 2A-De]^t|3ua]|^^ 

215 Table 3 - DFTPP^y Ipris)md Ion Abun^'ce Criteria 

.21.6 Table4-SPCgc^p 

21J Table 5 - CCC Cnteria -' 

.4P 

. 'X M 
21.8 Table 6 - Sun^tS and Percent Recovery ̂ ^^dows 

21.9 Table 7 - Spiking Comp(|mds and Percent R^overy mdows 

21 10 Table 8 - Method Detection Limit Study Example 7 . , 

21.11 Table9-Ari^ys^Certific:atmExampl|;7-^4^ \ 7 

21.12 Figure 1-Tailing Factor of PentacUorophenol -7 ' 

21.13 Figure 2 - 100 ppm Continuirig Calibration Standard-Total Ion Chrom^togram 

21.14 Figure 3 - Completed Analytical Benchsheet 7 - > | 

21.15 Figure 4-6 Completed Quality Control Benchsheets -

21.16 Figure 7 - Standard Logbook ; ' 

21.17 Figure 8 - Analytical Run Logbook 

*Only part of the Table or Benchsheet example has been included, j 
J 

'"•tK 

f ^ 
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TABLE 1 
TARGETS, RETENTION TIMES, QUANTITATION & SECONDARY IONS 

n
 1 1 Retention 

Time (min.) 
Quantitation 

Ion 
Secondary 

lon(s) 
Internal 
Standard 

Acenaphthai^dio G.S.) ) 17.76 162 162,160 3 
Chrysene-di2 (I-S.) : ; K ^ ; 25.04 240 120,236 5 
Dichlorobenzene-l,4-d4 (I.S.) 10.06 152 150, 115 1 
Naphthalene-dg (I.S.) - 13.21 136 68 2 
Perylene-di2 (I-S.) •'3! • 29.83 264+265 260,265 6 
Phenanthrene-dio (LS.) Tviv!? 20.50 188 94,80 4 

2-Fluorobiphenyl (SUIT.) - 16.00 172 171 3 
2-FluorophenoI (SUIT.) , ; 7.18 112 . 64 1 
Nitrobenzene-d5 (SUIT.) a 11.38 127+1281 128, 54 2 
Phenol-dg (SUIT.) 9.13 ' gg 

\ 1 
2,4,6-Tribromophenol (surr.) 19.33 330 332,141 3 
Terphenyl-o (SUIT.) 21.03 •;230 215,229 5 

Acenaphthene 17.84 152+154 j r^„A.-153,152 3 
Acenaphthyiene • 17.44 - 152 ,:ii5i;'i53 3 
Anthracene : ' . 20.63 .. 178 ' 176,179 4 
Benzoic acid 12.39 105 77;i22 2 
Benzo(a)anthracene 25.00 228 229,226 5 

Benzo(b and k)fluoranthene 28.24/28.40 252 253,'125-' "• 6 
Benzo(gJi,i)peryIene - 37.32 276+277 1;138,277 6 
Benzo(a)pyrene 29.60 252 i 253, 125 ...6 
Benzyl alcohol 10.35 108 • V 79,77' I 
Bis(2-chloroethoxy)methane 12.51 92+93"'" 95,123 . 2^jK, ' 

Bis(2-chloroethyl)ether 9.38 92+93 4^3,951 % l-p' ^ 
Bis(2-chIoroisopropyl)ether 10.65 45 fr7,-121 ..a •' • 
Bis(2-ethylhexyl)phthalate 24.59 ' ; 149% \JJS7,Z79 
4-Bromophenyl phenyl ether 19.73 248 250, 141 
Butyl benzyl phthalate 23.56 149 91,206 

4-Chloroaniline 13.40 :2ikr 2 
2-ChIoronaphthalene 16.34 162 C 
4-Chloro-3-methylphenol 14.60 107 -r ' 144,142 2 
2-Chlorophenol 9.57 128 ifM, 130'^:, 
4-Chlorophenyl phenyl ether 18.87 204 '^206;^141 •%. ^-3 

V % 

Approved By; 

^sisNvoI l'^rojectNsop\svyn]rTCnfgK)4103.40 



TriMatrix 
Laboratories, Inc. 

SOP Name: Semi-Volatile Laboratory Ion Trap Mass Spectrometry Analysis of 
Base/Neutral/Acid Compounds 

SOP Number: GR-04-103 page 24 of 45 

Revision Number: 4.0 
Date Revised: New 
Date Initiated: 12/9/98 

TABLE 1 (con't) 
TARGETS, RETENTION TIMES, QUANTITATION & SECONDARY IONS 

Retention 
ComDOimd ' ^ ~ Time (min.)* 

Quantitation 
Ion 

Secondary 
lon(s) 

Internal 
Standard 

Chrysene", - 25.10 228 226, 229 5 
Dibenz^l^lthra^l^CW 35.57 278 139,279 6 
Dibenz9M^..A;:pS Jsis 18.20 168 139 3 
Di-n-butylphthalate v — - ^ T ' 21.23 ... 149 150,104 4 
l,3-T)ichlorobenzene : " 

i ' •. %VVr i 
9.93 :: 146 148, 111 1 

l,4-DichlorobenzeneV^,v ^ 10.10 A 146 148,111 1 
1,2-Dichlorobenzene ' ? 10.45 : 146 148, 111 1 
3,3'-Dichlorobenzidine \ *; " ', 24.80 . 252 . 254,126 5 
2,4-Dichlorophen6l ' 12.84 162 >: 164,98 2 
Diethylpiithtdate 18.59 A' 149+177 ^ 177, 150 3 

f 
2,4-DimethylphenoI i2.26 fi07 .#A'' / 121, 122 2 
DimethylphthaJate:-'" 17.03 •x>.- ' 163,7'I;'- 194,164 3 
4,6-Dinitro-2-methylphenol : 18.94 . .198 iSV •• : :-J v5L105 4 
2,4-Dmitrophenol li86 A 63, i54 3 
2,4-Dmitrotoluene 'CA , 18.12 j '165 :7 63, 89 3 

''•f 
2,6-Dinitrotoluene if * i 17.20 165 . 63,B;i 3 
1,2-Diphenylhydrazine ' - 19.15 • • , 105,182: •::> 4 
Di-n-cctylphthalate 26.32 ; 149 • 167/43 ' ' 6 
Rucranthene 22.35 202 101,203 1'' 'iv 4 
Ruorene 18.89 f 166 , 16i 167 A-,.3 

Hexachlorobenzene 19.87 284 142, i49 
Hexachlcrobutadiene 13.54 V \225 223,227- 2, 
Hexachlorocyclopentadiene 15.45 ''237 / • ? 235,272 ^ : 3-T;A' -i 
Hexachloroe thane 11.30 119 / ' 201,199 , .44 •• 
Indeno( 1,2,3-cd)pyrene 35.52 276+277j>x \„138,227 W6 7 
Isophorcne 12.00 6Q

:,-
to

 

^ 95,138 •• 2' A 
2-MethyInapthalene 15.06 142 7 7.. 1417 # 2 -./if 
2-Methylphenol (o-cresol) 10.58 108' '^79,107 ^ r 1 4 
3- and/or 4-Methylphenol (m,p-cresol) 10.95 108 'A A 79407 V J 
Naphthalene 13.26 128 " ' 429,127 1 2 

%„ 

% o 
•f J ; 

QA Meager' 
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TABLE 1 (con't) 
TARGETS, RETENTION TIMES, QUANTITATION & SECONDARY IONS 

Compound [ - r xi: 
iRetention 

Time (min.) 
Quantitation 

Ion 
Secondary 

Ion(s) 
Internal 

Standard 

Nitrpben^'^^h^ ' 
2-Nitrophenbi 

4-Nitrophenol 

N-Nitrosodipropyllii^|j^i 
Pentachlorbphenoi 

Phenanthrene # 
Phenol 
Pyrene 
1.2.4-Trichlorobenzeh.p 
2.4.5-TrichIorophenol 

2.4.6-TrichIorophenol 

138 
138 

108+138 
77+123 
109+139 

65 
73+74 
169 

94W' 
" " ' r 

•^^gl^O 
202' 

196 

15.79 196 

92,138 
108, 92 
108,92 
65 

109,65 

109,65 
42 

168,167 
42,101,1 
264,268 

179,176 
65,66 
2%203 
18l 145 
T98,200 

198,200~ 

3 
3 
3 
2 
2 

3 
1 
4 
1 
4 

4 
1 
5 
2 
3 

I.S. = Internal Standard 
siuT. = Surrogate C r 

retention time provided for example only. 

J. _ 

• ./?i >. 

t J 
--r. '• .K 

•'^v. 

•-/J 

V 

Q. 

lav^gtr [ 
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TABLElA 
ADDITIONAL TARGETS, RETENTION TIMES, QUANTrTATION & SECONDARY IONS 

Compound 
.(Retention 
Time (min.)* 

Quantitation 
Ion 

Secondary 
lop(s) 

Internal 
Standard 

Acenaphthene-dio ' . 4 J 
Chrysene-di2 (I-S.) /. •. 
DicWorbbe3izen^|;^-d^^ i ; 
Naphthalene-dg (I.S.) „ 
Perylene-di2 (I-S.)' - ;V'7 
Phenanthrene-djQ (I^S.)^; 

Acetophenone , 
2-Acetylaminofluorene ' 
4-Anunobiphenyl ^ 
Aniline 

**. 
Aramite 

" 'y' 

2-sec-ButyI-4,6-dinitrophenoI 
2,6-Dichloropheh(rf, 
p-(Dimethylammo)azbbenzene 
7,12-Dimethylbenz(a)ari&racene 
3,3'-Dimethylbenziciine 

2.2-Dimethylphenethylamine 
1.3-Dinitrobenzene 
Ethyl methacrylate 
Ethyl methanesulfonate 
Hexachlorophene 

Hexachloropropene 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methacrylate 

Methyl methanesulfonate 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
4-Nitroquinoline-1 -oxide 

17.05 
24.14 
9.39 

12.49 
28.22 
19.96 

10.45 J#'' 
23.7^1^^" 
18^53 

•• 8.76 
22.64/22.73^:85 

-'I'M,., '% 

lC89,^-

'22:71 I 

: 2326 t J k 

12m., 
.16.55 • 

4.98 
in A 

2flMi 

12.75 
15.58 
21.39 
29.28 

3.67 

6.34 
16.23 
17.87 
18.05 
21.38 

y 

162 
240 
152 
136 

264-1-265 
188 

105 • 
.-'f "2S;^^J69 J' •• 

J85 

I" 162 ' 
vn'^O 
•^256 
212 .My 

58 
J^M67-i-168 

69., 
79 

M196^ 
?--.v ... • 

213' 
"^162 

58 
268-

# \ 
\.s^ 

80 M 
158 
143 . 
143 
190 

160,164 
120,236 
150.115 
68 
260 
94,80 

77,70 
223,180 
168,167 
66,65 
63,57 

163,147 
164,63 
225,77 
252,241 
213,106 

- 91 1 
139469 ' -a'/:;': 
41,99' .M'-
109,97 
198,209 ' 

215,211 
131,104 -If' 

197,72 
126,252 
41.100 

j-f 

. 65,79 
-104,102 f 

115.116 
115'.il6 
89.101 

3 
5 
1 
2 
6 
4 

2 
3 
3 
1 
4 

3 
2 
3 
5 
3 

2 
2 
1 
1 

2 ' ,/f 

1 V 

;/ 2 

; 2 
-v^_4 

1 . 
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TABLE lA (con't) 
ADDITIONAL TARGETS, RETENTION TIMES, QUANTITATION & SECONDARY IONS 

Compound 
Retention 

-'T Time (mln.)* 
Quantitation 

Ion 
Secondary 

Ion(s) 
Internal 

Standard 
N-Nitrcso-tH-n-birijda^ 
N-Mtrosodiediyiaii^ 
N-bfiix6somethylahyiamM^ 
N-Nitrosomcrpholine 
N-bfitrosopiperidino^J 

N-Nitrosopyrrolidine. v 
5-Nitro-o-toluidine •' 
Pentachlorobenzene 
Pentabhloroethane 
PentachloronitrobfenzerTe 

Phenacetin : '. i-
p-Phenylenediamine 
2-Picolme ^ 
Pronamide 
Pyridine 

-.5'y ^ V 
V-

Safrole 
1.2.4.5-TetrachIorobenzene i 
2.3.4.6-T etrachlorophenol 
o-Toluidine 
sym-Trinitrobenzene 

13.64 
7.14 
5.75 

10.48 
11.24 

10.39 
18.42 
17.46 
8.74 

19.78 

il9.17 
13.80 
6.73 

20.20 
k32 

14.24 
1476 
17.83 
10.54 
19.09 

4lr' 

84 
102 
88 
56 
114 

100 
152 
250 

.#108 , i;;V 
108/n-' 

•%* 93^ 

\ 

•C;' 
^^73 
t 79 

162 • 
. 216 

gZy;f^32 
107 

57.41 
42,44 
42,43 
116,86 
42,56 

41.42 
106,77 
252,248 
93,117 

169,142 

109,179 
80,107 

; 66,92 
; 175,145 
' 52,51 

13O01 
214,218'^ 
230734' 
106,79 
74,213-'-7 

•-w 

2 
1 
1 
2 
2 

1 
3 
3 
2 
4 

3 
2 
1 
3 
1 

2 
3 
3 
2 
3 

Octachlorocyclopentene (C-58) 19.03 307-b309 237. "3-g 

I.S. = Internal Standard 
retention time provided for example only. 
Aramite chromatographs into three peaks 

jiX' 

p.... 

\...-

, fg-yiy"# 
QA Manager 
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TABLE 2 
DEFAULT QUANTITATION LXMIFS 

Default Quantitation Limits 
Surface/ Low Soil/ 

Semivolakles / CAS Number 
Ground Water Sediment 

ug/L mg/kg 
5 0.33 
5 0.33 
5 0.33 

50 3.3 
5 0.33 

5 0.33 
5 0.33 
5 0.33 

50 1.3 
5 0.33 

5 0.33 
5 0.33 

V '•'5 0.33 
" 5 0.33 

5 0.33 

; 20 • •V'''L3 
-5 #0.33 

5 0.33 
5 /"• 0.33 
5 •/O.334/, 

' ••5 . • 0.33#' ^ 
V 5 a33^ f 
H5- "0.33 1; 

5„..> 0.33-#®--/?5" 
5 0.33^ ,i| 

•5;,. ' 0.33 i 
5 -J: > f033 

'.20 / 2.0 
/•5,> "0.33 

0.33 

Acenaphthene t -
Acenaphthylene 
Anthr&ene 

j.- Benzoic: 
;' Benzo(a)anthracene 

BenzcKb and k)fluoranthene ' 
Benz6(g^d)peiylene 
Benzo(a)p^ene 
Benzyl ^cohol 
Bis(2-chlori3ethoxy)methane 

83-32-9 
208-96-8 
120-12-^.. 
65-85-0 ' > 

,56i^5-3 

205-99-2 / 207-08-9 
'X 191-24-2^S.«5rv, 

50-32,8:^ •5' 

is 
V 111-91-1 ,41.' 

.#r 

Bis(2-chloroethyI)ethCT ^ "% 
Bis(2-chIoroisopropyl)e^ei; 
Bis(2-ethylhexyl)phthalate? , 
4-Bromophenyl phenyl ether# ) 
Butyl benzyl phthalate " ̂  

4-Chloroaniline 
2-Chloronaphthalene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
1.3-Dichlorobenzene 

1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 

•^411-44-4 't 
39638-32-9 

"'11^1-7 
101-55-3? 
85-68^ 

#1 

106-47-8 
9ii58-7 

. 59-50T7. 
#95-57-8 
7005-72-3 

218-0ii9 
53-70-3 ? 
132-64-9 
84-74-2 
541-73-1 

106-46-7 
95-50-1 
91-94-1 
120-83-2 
84-66-2 

ir 

A 
41/ 

4 

IT 
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TABLE 2 (con't) 
DEFAULT QUANTITATION LXMITS 

TJr 

SemivolaUiM (SS ^ CAS Number 

Default Quantitation Limits 
Surface/ Low Soil/ 

Ground Water Sediment 
ug/L mg/kg 

2,4-Dime:thylphenol . . - ^ 
. , , 'v , • DimethylphthalateJ ... • 

4,6-Dmitro-2-methyIphehol 
2,4-DinitrophenoI . ^ * Ty j 
2,4-Dinitrotoluene 

2,6-DinilTotoIuene ' 
Diphenylamine tli.-
Di-n-ocl^phthalate 
Fluoranth^iie j ^ 

105-67-9 
131-11-3 
534-52^;^ 
51-28-5' •%>.. 
121-14-2 

/ 

Fluorene 

:y^06-20-2 
X 122-39-4lpi«%v 

117.84^r 
-i-.y 

-'K 
Hexachlorobenz^e j/% 
Hexachlorobutadierie ̂  
Hexachlorocyclopenta&ne . 
Hexachloroethane .,#^1 
Indeno( 1,2,3-cd)pyrene 

Isophorone 
2-Methylnaphthalene 
2-Methylphenol (o-cresol) 
3- and/or 4-MethyIphenoI (m,p-cresoI) 
Naphthalene 

206-44-0 
86-73-7 

''^118-74-1 
i87-68-3 

"'#7:^-4 . 
i57-72-l:> 
193-39-5 

^•^i78-59-r^^iP' .#\-
91-57-6 £r; 

-.95-48-7, - f J 
,,:l06-44-5:,. 

•'7'91-20-3 • 

5 
5 
20 
20 
5 

5 
5 
5 
5 
5 

,?-5'.^ • 
5 
5,.-
5 

; 5 

5 
5 
5 

0.33 
0.33 
1.7 
1.7 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

-^'0.33 
-0.33 
0.33 

. 0.3S 
®0;33; 

2-Nitroaniline 
3-NitroaniIine 
4-Nitroaniline 
Nitrobenzene 
2-NitrophenoI 

4-Nitrophenol 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
Pentachlorophenol 

88-74:4 
99-09-2% 
100-01-6 
98-95-3 
88-75-5 

100-02-7 
62-75-9 
86-30-6 
621-64-7 
87-86-5 

'• ,1 

-k 

'"-20 

\20 
5,^5. 

5 

20, 
5''i 

5 
f5> <•> 

1.7C--'' 

^^i;7 

0.33' 

'1 1.7 
Jo;33 
% 0.33 
"^0.33 
ij 

y>, 
"'y % 
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TABLE 2 (con't) 
DEFAULT QUANTITATION LIMITS 

^ .. . 
Semiyolatilesjptg CAS Number 

Default Quantitation Limits 
Surface/ Low Soil/ 

Ground Water Sediment 
ug/L mg/kg 

1,2,4-Trichlorobenzene , 
.2,4,5-Trichloroph6ii>f.K- :• = ; 

2,4,6TTrichlorophenoI 

108-B-2 
129;OCLOl 
12di^l 

.. 
,-:«9S-95-4 / 

88-06-2 

0.33 
0.33 
0.33 
0.33 
0.33 

0.33 

Sample quantitation limits me highly matrix-dependent. Th^^antimdon limits listed herein are provided 
for ^itoice and may not always be? achievable."^ 

y. Quantitation limits listed for 

X#' i •' 

1 Thos^pl&fniist be > 50% solids. 

.r' -y 
-a!;. 

p' 

% 

.y \ 
; ' 

4^ -0 

«-ta, 

r i. 
V 

Approved By: 
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TABLE 2A 
ADDITIONAL DEFAULT QUANTITATION LIMITS 

Semivolatiles 
• v.-

Default Quantitation Limits 

CAS Number 

Siu"face/ Low Soil/ 
Ground Water Sediment 

ug/L mg/kg 
10 0.33 
50 2.0 
10 0.33 
5 1.7 
50 2.0 

5 2.0 
5 0.33 

o, 10 0.33 
10 0.33 

: : > 50 2.0 

io 0.70 
0.33 

,5:W'50 .. 2.0 
} 10 1.0 

•** *•* 

"yo;•^'"' ,2.0 
20 0.70 
10 1.0 ^ 
50 2.0 
50 2.0 

. 50 : 2.0 y 
"1000 30 

50 - 2.0 V 
, . 50 2.0 

>500 20 

-J 
20 ' • 0.90 

r-' • 

'-5 : 2.0' 
./•5\ 2.0 
"^20 . 0.70 

/v0.70 

Acetophenone •• 

• - f, 

*rS^:s>S3 • Aniline 
Aramite 

2-sec-Butyl-4,6-diiiittbphenpJ; fsS ^ 
2,6-DichlorophenoI " " .a 
p-(Dimethylamino)azobenzene 
7,12-Dimethyibenz(a)anthracene 
3,3'-DimethyH^nzidine 

...r 
2.2-Dimethylphenethylamine 
1.3-Dinitrobenzene I %N 
Ethyl methacrylate 
Ethyl methanesulfonate 
Hexachlorophene 

Hexachloropropene 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methacrylate 

Methyl methanesulfonate 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
4-Nitrpquinoline-1 -oxide 

N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 

98-86-2 
53-96-3, 
92-67-1 • 
62-53-3 ' 
140-57-8 / -• =. ' 

88-85-7:/ 
87-65,0 
60-11-7 
57-97-6 

>119-93-7, 
•rf -

122-09-8 
y 99^5-0 

•97-6i-2 . 
62-50-0 
70-30-4: 

1888-71-7 
120-58-1 
91-80-5 

"^56-49-5 ^ 
80-(52-6 

66-27-3 
130-15-4 ' 
134-32-7 
91-59-8 
56-57-5 

924-16-3 
55-18-5 
62-75-9 
59-89-2 
100-75-4 

Approved By:. _ApprDved By:_ 
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Revision Number 
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4.0 
New 
12/9/98 

TABLE 2A (con't) 
ADDITIONAL DEFAULT QUANTITATION LIMITS 

Default Quantitation Limits 

Semivolatiles I >' 

S-ifiirqf^toIuij^e 
Pehtachldrobenzene ^ 
Pentachloroethane •' 
Tentachloronitrobeniene • 

Phei%etin p;; 
p-Phqnylenediamihq^^^ ^ " 
2-Pic6lme, 
Pronamide ? 
Pyridine ' # 

Safrole " > ' 
1.2.4.5-TetrachIorotienzene 
2.3.4.6-Tetrachlorophenol 
o-ToIuidine 
sym-Trinitrobenzene 

A 

Octachlorocyclopentene (C-58) 

CAS Niunber 

Surface/ 
Ground Water 

ug/L 

Low Soil/ 
Sediment 

mg/kg 
930-55-2 20 0.70 
'99-55-8 10 0.33 
608-93^5^ 5 0.33 
76-01^ 50 2.0 
82-68-8 / 20 0.50 

62-44-2 ...> .'•> 7;:., 10 0.33 
'• 106-50:3^ *** 

109-06;?! / 20 0.70 
23950-58-5 10 0.33 
vl10-86-1 0.33 

• 94-59-7 / 10 0.33 
95-94-3 X 10 0.50 
58-9^2 
95-53-4'' 

- 50 i 2.0 58-9^2 
95-53-4'' " lO'"-^-'"-- 0.33 

X 99-35-4 i x;-. ,20.^ 0.70 

706-78-5' 0.1 ;>•! 0.02 

Sample quantitation limits are highly matrix-dependent. The quantitation limits listed herein are'^otdded 
for guidance and may not always be achievable. ^ ' ^ ^ : 
Water quantitation limits are based on 1000 mL to 1 mL extracted I^L study. Quantitation limits list^ for 
soil/sediment are based on an extraction of 30 g to 1 ml. TTie sample must be ̂  50% solids. 
These compounds have been demonstrated to be difficult to extract from water/or difficult to chroi^to^aph. 
Detection limits are not available. 

K '"A." 

fi-,-

Approved By: . L2^/N/Q¥ 
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TABLE 3 
DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

Mass Ion Abundance Criteria 
-SI-/ 
68^ 
69 

30-80% of mass 198 
<2% of mass 69 

Present 
„ <2% of mass 69 

' 25-75% of mass 198 
<1% of mass 198 

^4} Base peak, 100% relative abundance (see note) 
, ^1^ ' 5-9% of mass 198 

, / • > 10-30% of mass 198 
' ; 5 : - ir >0.75% of mass 198 

.: ../Present but less than mass 443 
/ # : 40-110% of mass 198 

t 15-24% of mass 442 
NOTE; All ion abundances MUST be normalize to m/z 198, the nominal base peak, even though the ion 

abundances of m/z 442 may be i^ lto 110% that of m/z 198.';, ? j 

"127-^-
197/ 
198^ 
199; 
275 
365 
441^ 
442 

X ,443 

t TABLE 4 
SYSTEM PERFORMANCE CHECK COMPOUNDS (SPCCs) 

Base/Neutral Fraction AcidFractidn 
N-nitroso-di-n-propylaniine^> ^ 
Hexachlorocyclopentadiene / 

•V.\. • - 2,4-Dinitrpphenol 
4-Nitr6ph'enol 

•TABLES • 
CALIBRATION CHECK COMPOUNDS (CCCs) 

Base/Neutral Fraction "Acid Fraction 
Acenaphthene 4-ChIoro-3-mp(hjdphenol / ;• 

1,4-Dichlorobenzene "r, 2,4-Dichloi'ophenol ' 
Hexachlorobutadiene %:v2-Nitropheiiol 

N-Nitroso-di-n-phenylamine '•^'i;.,,.Phenol#' 
Di-n-octylphthalate : > Pentachlorophenol 

Fluoranthene 2,4,6-Trichlorophenol 
f/ y ' •*, Benzo(a)pyrene 
2,4,6-Trichlorophenol 

f/ y ' •*, 

Approved By: Approved By:_ O 
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TABLE 6 
EXAMPLE* OF SURROGATE SPIKE RECOVERY LIMITS 

FOR WATER AND SOIL/SEDIMENT SAMPLES 

y :5 •• 
-•v 

>, 

y ^ . \ 

: Siirf(®ate Cotaiipioimd ^ ^ 

Calculated 
% Recoveries 

Water 

Calculated 
% Recoveries 

Soil 
,|^itroh^zene^5 y 34-120 15-132 
'i-Fliiorobiphenyl y 39-118 30-124 
o-Terphenyl-. Jy "29-133 26-128 
Phenol-dg-^Aj^y • 'Ykf V2-46 12-133 
2-nuorophenol £'Y.¥' 6-69 3-129 
2,4,6-Tribfomijpheribl > 28-130 5-132 

^ '"' A. 
This'Table is provided as an example only. Actu^ windows are updated periodically and may be different at 
the'time samples are nm. - v /- / 

•; W # 

• • V'j 

C-. U 

•/ Y-- 'Y .ft-" • '-[y 

""v •% 
I 

s 

Approved By; \YHlW _Approved By: Ao \-^HK 
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TABLE 7 
EXAMPLE* OF MATRIX SPIKE, MATRIX SPIKE DUPLICATE, AND LABORATORY FORTIFIED BLANK 

ACCEPTABLE RECOVERY AND PERCENT DIFFERENCE WINDOWS 

SPIKED WATER MS WATER WATER LFB 
COMPOUND % RECOVERY PRECISION % RECOVERY 
WINDOWS WINDOWS WINDOWS WINDOWS 

Acenaphthene 36-117 15 :..37-116,m... 
4-Chloro-3-methylphenol 43-117 19 
2-Chlorophenol 39-116 22' •' h 43-117 ' 
1,4-Dichlorobenzene 43-118 22 43-116 
2,4-Dinitrotoluene 45-116 18 = >- 46-115 
N-nitroso-di-n-propylamine 38-128 20---S ,47-118jr 
Naphthalene 40-124 • " • 17 • ., 1 55-115,i 
4-Nitrophenol 1-69 .i#; 53 4-55 . 
Pentachlorophenol 1 1-140 24 17-132 ! ; ' v 
Phenol 2-60 '-->44 9-55.,. 
Pyrene 35-129 18 39-123 
1,2,4-Trichlorobenzene 43-113 2ia/- • -47-109 

SOIL MS 
hRECOVERY 
WINDOWS 

SOIL 
PRECISION 

WINDOWS 

.-iK 17-

20 
35 
19 
22 
20 
33 
36 
23 
21 
23 

SOIL LFB 
% RECOVERY 

WINDOWS 

•'J,,/' 

;|i30-117:^ 
40-126 

V, 44-119 
? 42-112; 
34-123 
33^124 
,%-122 
21-129 
1-129 V 

-34^134 
"37-122 
V 42-114 

32-110 
44-113 
49-112 
45-108 
37-114 
48-110 
51-111 
34-113 
15-118 
39-126 
36-114 
46-107 

This Table is provided as an example only. Actual windows are updated periodically tind may be different at the time samples are run. 

« 
--i I' 

V"" 

I i ,• BJ: . ' 
si''i '• •-

Approved By: 
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TABLE 8 

METHOD DE TECTION LIMIT STUDY EXAMPLE 

il
p
i 

ii
li

i 
; Reference 

Citation 
ifji/hitsf:;;:-

.Atnau/iHt;:: 

iiilli 11 
• 

Rep, #3 

iili 
Rep. #4 

lliii 
Rep, #7 mm 

Average 

Amount 

i; Average;. 

; Percent 
!;iiec9Se)r|;; 

iStandard; 
Deviation 

Calculated 

Pyridine 3/20/98 8270 ug/L 0.100 0.032 aoo9 
-fi.. 

0.017 0.013 0.029 0.026, 0.020 0.021 21% 0.009 0.027 

Phenol 3/20/98 8270 ug/L 0.100 0.033 0f.049 0.044 0.050 ,0.037 . 0.027 O.034, 0.039 39% 0.009 

Aniline 3/20/98 8270 ug/L 0.100 0.028 0.021 0.012 0.014 0.013.. 0.021 0.020 0.018 18% 0.006 0.018 

Bls(2-Chloroethyl)Ether 3/20/98 8270 ug/L 0.100 0.091 0.080 0.079 . 0.088 0.091 0.109 0.090 0.090 90% 0.010 

2-Chlorophenol 3/20/98 8270 ug/L 0.100 0.068 0.081 0.083 0.085 0.078 0.078 0.076 0.078 78% 0.006 

l,3-0lchlorobenzene 3/20/98 , 8270 ug/L 0.100 0.070 0.077 0.078 0.078 0.080 0.076 0.065 0.075 75% 0.005 

1,4-Dlchloro benzene 3/20/98 8270 ug/L , 0.100 0.072 0.077 0.076 0.074 0.078 0.073 0.065 0.074 74% 0.004 

Benzyl Alcohol 3/20/98 8270 ug/L 0.100 0.075 0.062 0.078 0.089 . 0.058 0.089 0.105 0.079 79% 0.016 0.052 

1,2-Dlcblorobenzene 3/20/98 8270 • : - ug/L 0.100 - 0.066 0.078 0.078 ^ 0.073 0.078 0.074 0.062 0.073 73% 0.006 

2-Metbylpbenol 3/20/98 8270 ug/L 0.100 0.066 ,0.084 0.077 0.071 0.057 0.049 0.057 0.066 66% 0.012 

Bls(2-Cblorolsopropyl)Etber ' - 3/20/98 8270 ug/L. 0.100 0.080 0.094; 0.054 0.056 0.092 0.089 0.091 0.079 79% 0.017 0.054 

4-Metbylpbenol . 3/20/98 
.'4 

8270 ug/L 0.100 0.062 0.088 0.081 0.068 0.048 0.050 0.061 0.065 65% 0.015 0.047 

n-Nltroso-dl-n-propylamlne ivfef 'if 
'Sm' pfe 

3/20/98 
#V-o'a4'.' • 

8270 . J ug/L 0.100 0.106 0.106 0.120 0.102 0.110 0.095 0.119 0.108 108% 0.009 0.028 

Hexacbloroetbane .3p.om~ 8270 -.^Ug/L 0.100 0,090 0.089 0.100 0.097 0.100 0.095 0.082 0.093 93% 0.007 0.021 

Nitrobenzene :;3/20/98.i : 8270v.. ug/L 0.100 0.123 0.126 0.113 0.118 0.138 0.141 0.113 0.125 125% 0.011 0.036 

Approved By: 
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TABLE 9 
Analyst Certification Example 

TARGET AMT #1 #2 #3 #4 AVG TABLE 6 PASS/ STD STD STD OVERALL 
SPK AMT AMT AMT AMT REG RECOVERY EAIL DEV DEV DEV PASS/EAIL 

END END END END RANGE REC LIMIT PASS/ 
ug/L ug/L ug/L ug/L ug/L ug/L in ug/L EAIL 

Acenaphthene 100 85.4 90.1 88.0 88.1 87.9 60.1 -132.3 PASS 1.9 27.6 PASS PiSS 
Acenaphthylene 100 88.5 91.6 89.8 90.5 90.1 53.5 -126.0 PASS 1.3 40.2 PASS 
Anthracene 100 95.3 99.2 99.7 96.5 97.7 43.4-118.0 PASS 2.1 32.0 PASS 
Benzo (a) anthracene 100 94.5 97.6 99.3 97.2 97.2 41.8 -133.0 PASS 2.0 27.6 PASS 
Benzo (b) fiuoranthene 100 94.5 94.9 97.3, 96.2 95.7 42.0 -140.4 PASS 1.3 38.8 PASS 
Benzo (k) fiuoranthene 100 94.5 94.9 97.3' 96.2 :95.7 25.2 -145.7 PASS 1.3 32.3 PASS 
Benzo (a) pyrene 100 93.4 94.5 96.7 95.8 95.1 31.7 -148.0 PASS 1.4 39.0 PASS JS' 
Benzo (g,h»i) perylene 100 96.0 94.4 97.3 97.2 96.2 0.0 -195.0 PASS 1.4 58.9 PASS iliiiiiiiii 
Butyl benzyl phthalate 100 88.9 95.1 92.0 91.4 91.9 0.0-139.9 PASS 2.5 23.4 PASS 
bis- (2-chloroethyl) ether 100 78.7 85.1 79.0 81.6 81.1 42.9 -126.0 PASS 3.0 55.0 PASS 
bis- (2-chloroethoxy) methane 100 87.1 93.8 86.1 89.2 . 89.1 49.2-164.7 PASS 3.4 34.5 PASS FABS , 
bis- (2-chloroisopropyl) ether 100 61.7 88.5 80.5 85.6 79.1 62.8 -138.6 PASS 12.0 46.3 PASS liiifcil 
bis- (2-efhyIhexyl) phthalate 100 91.4 97.9 96.7 94.1 95.0 28.9 -136.8 PASS 2.9 41.1 PASS 
Bromophenyl phenyl ether, 4- 100 94.7 99.9 97.7 99.5 98.0 64.9 -114.4 PASS 2.4 23.0 PASS 
Chloronaphthalene, 2- ; i 

i"
!—

*
 

0
 

1 ®
 

1 •
 86.2 92.4 87.2 88.2 88.5 64.5 -113.5 PASS 2.7 13.0 PASS 

Chlorophenyl phenyl ether,'4-; >100/^ 87.7 93.1 90.9 93.6 91.3 38.4 -144.7 PASS 2.7 33.4 PASS 
Chrysene a^lOOH ;.i96.4s 102.2 95.1 97.4 97.8 44.1 -139.9 PASS 3.1 48.3 PASS 

This spreadsheet is prodded as ̂  of the style spreadsheet used for calculating analyst certifications only. 

' -• fr •,^ 4 '' 

Approved By: Approved By: 
Area Manager 

^sis\voll^^ojec^so{^«v^cu^cn^gK)4103.40 



m 
TriMatiix 
Laboratories, Inc. 

SOP Name: Semi-Volatile Laboratory Ion Trap Mass Spectrometry Analysis of 
Base/Neutral/Acid Compounds 

SOP Number: GR-04-103 Page 38 of 45 

Revision Number: 4.0 
Date Revised: New 
Date Initiated: 12/9/98 

FIGURE#! ^ 
TAILING FACTOR OF PENTACHLOROPHENOL 

ChronatograM Plot C:\SOTURN\DflTftSDFT1210E Data: 12/10/98 21:08:21 
CoMMent: INSTRUMENT 138 
Scan: 1150 Sag: 1 Group: 0 Ratantion: 9:35 RIC: 138853 Masses: 40-356 
Plotted: 1100 to 1150 Range: 1 to 2016 1002 = 17694537 , 

100%- ^ 

Determine the distances in scan numbers from A to B, and 
B td C, at 10% of the TlC peak height of Pehtachlorophenol. 

|A.B| = 2.5 
iB.ci=3.5 , ? ^ r 

Tailing factor = BC/AB = 3.5/2.5 = 1.4 
-T; ' 

, If the tailing factor <4^4he tailiii^factor passes. 
^ If the tailing factor^, the tailing factor fails. 

, 
^ •' . v.. 

10% 

9:15 
1130 
9:25 

1140 
9:30 
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FIGURE#2''fvM', . -.r 'V* ; 
10 ppm BNA 8270C CONTINUING CALIBRATION STA^JDARD 

TOTAL ION CHR;^MAT0GRAM J 
ChroNato0raM Plot C:sSfiTURN\POTflM0G1212fl Data: 12/12/98 16:48:54, 
CoMHent: INSTRUMENT 138 & 
Scan: 4139 Sag: 1 Group: 8 Retantion'- 34:30 RIG: 747261 Massas: > 40-356 
Plottad: 1 to 4139 Ranga*. 1 to 4139 .100*/. = 11357106 
1002 '•"-

TOT-

Slit 
• -- -•-"'.vi; 

W. M IMn) mJ 
IJ liJL L. UL 

! » -i ' 
1000 J 
8:20%, 

r 
2000 

16:40 
•r 

3000 
25:00 

' I '4-
4000 

Approved By: Approved By: 
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^r-Hov-rp 

FIGURE #3 
COMPLETED ANALYTICAI^ BENCHSHEET 

mpe: KEB RCl RCa ms FRftCTIDM BENCHSreET BEni-WOLATILE IftB 

Ttp"' rsoa. I- so. a 
firjiLcer: SEHI-VOL'S 8270 TCL LIST 

ttethod: BEni-VOL/tlS/SOL 
Raf. cit.: IISEPA-B270 Unit: ag/lig drg 

Client 
Project:" 3i71 

Prill Cliee: JLR 
Subeittnl; 9 Nov lS-19. 

Snaple: ElBiiO L107C-Od 

Hold dite: 25-DEC-i99B 
Lib due date: 04-DEC-l99a 

Client due date: 0B-Dec-I99B 
Received date: Zi-H0V-l99B 

Paraaeter 

aoples 

QC: LIB 

'c»l F=1 
COC: 

H'l, 

Benchsheet ID: 2H61d 

Analgit: 

bate Run: 

Inetroaent H: 

sibck Btd: _j-j,: '' 

RackM; _ 

PAGE 9 

Ti" 

R=l 

ODL/Spk Result 

;Revle«ed bij: - • 

OC Batch Huaiber:s_«*.Z^ 

F'eront LCL UCL Paraaster 

Initial wt. /vol. ; 

Final voluMs: 

X Solid*: 

Dilution factor: L, 

Batch Himbar;>:^ 

A Batch Quner \ 

Batch Opened Dite;,/ 

, > Batch Seq: /, 

ODL/Spk Result ' Percent LCL UCL 

A ACEHAPUTHENE 

5 ACEMAPUTHYLENE 

1!! ANTHRACEHE 

16 BEHZO (A) ANTHRACENE 

17 BEN20 (A) PYRENE 

19 BEHZO (B) FLUORAHTHEHE 

30 BEHZO (QAH.1) PERYLEHE 

31 BEHZn <K) FLUORANTirNE 

26 BIB (a-CHLORQETllYL) ETHER 

27 BIS (a-CHLOROISQPROPYDE 
• -.I . 

28 BIS ; ta^THTL HEXYL) PHTHA 

t • 29 BIBIEtH-BROeTHOXYinETHAHE 

M SmL BENZYL'PHYWLAYE 

-•^sfpiS-cHbRi-arbEimLiwxx^ f >, 

•'r?^^C2-®*-ORqMAPH7MALEHE 
.?r. . . 

CO. 33 43 4-aiLOROPHEHYL FTIEHYL EIH CO. 33 

CO. 33 44 CHRYSfNE CO. 33 

CO. 33 51 Dl-H-BUTYL PHTHALATE CO. 33 
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1.0 SUMMA RY OF PROCEDURE 

1.1 Sample results must conform to specified method quality control criteria. Every effort will be made to 
produce results thin Coiifonn with those criteria. When this is not possible and an out of control data point 
occurs, it is importim analyst to recognize the problem, then qualify and narrate the data correctly. 

1.2 This SOP^ p^ for corrective actions regarding out of control sample data points. It 
proyides insbTjctiOns OT the procedure to follow when a data point is out of control, and how to 
nartate and qtiaUiywhen necessary. . It is the responsibility of the analyst to inform the project 
chemist when a sitiiSdon%ises where he feeil it is .important to notify the client now, rather than when 
they receive the data package. The analyst must to do everything in his power to prevent the qualification 
of data when possible?' Re-injections, ferextractions and alternate cleanup methods will all be employed 

J ' when practical to do so. •••. ' •"•• 
1.3 Non-sample related quality control deviations^ch as diit qf control tunes or continuing calibrations are 

not covered in this SOP. Those items are cpyered in the appropriate analytical SOP. The more conunon 
instances where a sample will require qualification^Mye been cove^^ in this SOP. Analyst experience 
will govem the correct course of action in other situldibns. 

2.0 DETAILED PROCEDURE \ J-

2.1 Surrogate Failure " ' . v 

2.1.1 When a surrogate fails recovery criteria, deciding on how to proceed is influenced by a number 
of factors. Is re-injection required or should the sample be re-extracted? Does the data require 
qualification, and if so how should the data be qualified? Analyst experience is critical in 
determining the correct course of action. Suifogate failures generally fall into three categories; 
sample matrix interference, extraction eiror, or instrument failure. The course of action taken 
is specific to those three categories, and by the following general rules. See also Attachment 1. 

a) If any surrogate has a percent recovei^ < 10%, all data and detection limits for the -s 
corresponding fraction wiU be narrated and qualified as unusable. . (See LIMS 
qualifier# 17 and 18). ^ 

b) If any surrogate has a percent recov^ of >10%, but the percent recovery is less 
than the laboratory generated recovery-window, all positive luts tmd detecfion 
limits will be narrated and qualified as est^ted for that fraction. "^(See LIMS 
qualifier # 16). ^ 

c) If any surrogate has a percent recovery that exceeds the laboratory generated 
recovery window, all positive hits for that fraction wiU be qualifiied and narrated 
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as being estimated. No qualification is required on detection limits. (See LIMS 
Qualifier# 15). 

d) ' , .' For all non-diluted runs, or runs with dilutions of < 1:5, surrogate recoveries will 
.^ calculated and reported, and data will be narrated and qualified when 

• |S •%:Necessary. Surrogate recoveries will not be calculated, reported, or used to qualify 
' data on samples run at a dilution of >1:5. (See LIMS qualifier #20). 

e) S.; recoveries outside of the laboratory generated windows will not be used 
. - , ; to qualify quality controi s^ples with acceptable spike compound recoveries. 

if a matrix spike or matrix spike duplicate has acceptable surrogate 
and/fte non-spiked version of the sample has surrogate recoveries 

> outside of Ae acceptable windows, the data will be narrated and qualified, or 
. • ' appropriate action will te'^en according to rules outlined elsewhere in this 

section. \ 
'i -''X 

; 2.1.1.1 Sample Matrix 

, ;; > 2.1.1.1.1 : SuiTogate failure due to sample matrix problems will be suspected 
when one or more of the following occur: 

a) poor chromatography 
b) raised baseline' . 
c) • only one or two surrogates are out of control 
d) ' co-elution of the surrogate with another peak 

If sample matrix is suspected to be the cause of a failed surrogate 
recovery and no dilutioii is required, the sample will not be re-run 
and positive results will be narrated and qualified as estimated. All' 
results less then the detection limit will be considered as unusable. 
(See LIMS qualifier # 19). If a dilution of <1:5 is required, the rv. 
surrogates from the diluted run will be used-to decide if -f 
qualifications are necessary. . 

2.1.1.1.2 If sample matrix is not suspected to be the cause of a failed 
surrogate recovery, ancl^a^dlution of >1:5 is necessary, surrogate 
results will not be reported tmd no data will be qualified. .(See LIMS 
qualifier # 20). If the sample was diluted <1:5, the surrogates from 
the diluted run only will be used and reported, 

T 
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2.1.1.1.3 

; ^ . 2.1.1.2 . 

If a sample was run at a dilution of >1:5 due to matrix interference, 
surrogate recoveries will not be reported, and no qualifications re 
necessary. (See LIMS qualifier # 53). 

iipx^ction Error 

'M 

v.-
f .J 

..r>v 

' • ^ 

^ f •• - J-

If surrogates are out of the laboratory generated recovery windows, 
extraction error will be suspected if: 

a) 

C) 

d) 

•: the analysis of extracted samples run before and after 
the sample in question had acceptable surrogate 

' recoveries 
the internal standard areas are acceptable/mis-

/: injection is not assumed 
base line sensitivity appears normal 
most of all of the surrogates are out of control and 
there are no apparent matrix related problems 

2.1.1.3 

'%,2.1.0.2 ,#lfj the sample is within hold time it will automatically be re-
extracted. If the re-extraction woiks the first run will not be used 
&d nOidata will be qualified. : if the re-extraction shows similar 
results/matrix interferences will be assfamed and the data for that 

r " . fraction will be narrated and qualified as estimated (see Section 
. 2.1.1.1). The initial nui will be the run Umt is reported. If the 

sample is but of its' hold time, the project chemist yyill be consulted 
, , , and the analyst wiU proceed as instructed, by eiAer qualifying the 

. data for that fraction as estimated based on poor surrogate 
recoveries, or by having the sample re-extracted, h the re-extract 
works, the data will be narrated and qualified because it was fe-
extracted outside of the hold time. (See LIMS qualifier # 1). , 

Instrument Failure , 

2.1.1.3.1 If surrogates are out of the laboratory generated recovery windows 
mis-injection or instrument failure will be suspected if: 

a) 
b) 
c) 
d) 

other runs prbduced ihconsistent results i 
the internal stodard areas are not acceptable 
base line sensitivity looks Ibw, % 
previously injected samples had poor matrixes which 
may have affected kurbgate recoveries of the sample 
in question ' ' ' *'* 

Approved By: _Approved By: 2-\ 3)l S" 
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2.1.1.3.2 If instrument failure is assumed the sample will automatically be re
run. If the re-run works the first run will not be used and no data 
will be qualified. If the re-run does not work matrix interferences 

: ' will be assumed and the analyst will proceed according to Section 
2.1.1.1 or 2.1.1.2 as appropriate. 

;; 2.1.2 .Surrogates will , also fail when Jthe sample has been mis-spiked with internal standard. 
:• s : i• Coitectivie action for this is outlined in section 2.2. 

.>> 

2.1.3 If pne/pr m6 the surrogates are slightly out of control and none of the above situations 
appear ti|:£i|ipl^ the samplPiWill be re-ihjected. If surrogates are still out of control, and there 
is hp re iSjl^ut of control, matrix interferences or extraction error 
wUi be assumed. Proceed as directed m 2';l;l;2.2. Reference also Attachment 1, the flowchart 

«•-. provided. 

2.2 Internal Standard Failure - . .. ""H '' 

2,2.1 Any time an internal suui'dard fails thfel-50% J-100% area criteria, the ability to accurately 
quantitate an mdyte is lost.) For that reasdn^^very effort will made to prevent the failure of 
an internal standard. Internal standards carl fail their area count criteria for the following 
reasons; 'software failure, matrix ihiterferences, mis-spiked, or instrument failure. 

2.2.1.1 Software Inilure ^ 

2.2.1.1.1" ,, Samples with jpow:jinatrixes or some sort of chromatographic 
. £ interferences maylCause the quantitation software to mis-integrate 

the peak. If an internal standard fails its area criteria under tiiese 
circumstances. the data will be reviewed for mis-intention. If this 
solves the.probiem^ no narration or qualification will be necessary, if 
not, proceed as directed below, «V' 

2.2.1.2 Matrix Interferences ; 
i*' > • " . -i'."-'"'' f 

2.2.1.2.1 If, even after manual integration, a matrix interference is preventing 
accurate intemal standa^ area quantitation, the^sample will|te 
either: n 

a) re-ran, or ^ 
b) diluted and re-spiked with intemal standard to bring 

the intemal standard Concentration back up to its 
original extract concentration. * 'C 

Approved By:_ Approved By: _ Z./rifS-
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The correct course of action is dependent on the extent of the matrix 
interferences. Since specific compounds go with specific internal 
standards, if the sample is diluted and re-spiked both the non-diluted 
and diluted runs will be combined and reported as one. The analysis 
date reported will be the date the initial run was made. The elevated 
detection limits reported for the compounds associated with the 
diluted run will be explained in a narration stating why the dilution 
was madXV(See LIMS qualifier # 7). As long as the mtemal 
standard ^ed/is acceptable in the diluted run, no data qualifications 
will be made :based on internal standard areas. Exceptions to the 
rule wiU exist when the non-diluted run has matrix problems 
outlined elsewhere in this section. In these instances only the 
diluted run will be used. V ? 

} . 2.2. 1.3 -Mis-Spiked 

22.13.1 

#' 
-5 

.T./' 
If/^Wrogate Vr^bveries and Tinternal Standard areas fail their 
re^ective criteria, die; data be reviewed for a possible mis-spike 
of the internal standard. If upon review the analyst determines that 
the sample was mis-spiked with ptemal, standard, the sample will 
be re-quWfitated according of the internal 
standard present in the extract. If the level of mtemal standard 
present in the extract cannot be determined, and the samples hold 
time has not expi^, the sample will be re-extracted, fe-spiked and 

- re-run. . No data will be qualified as long ias the re-extract works. If 
the samjjle is out of its' hold time, the project chemist will be 
consulted and the Snalyst'will: proceed ^ instructed, by either 
qualifying the data for that ;ffaction as estimated based on poor 
internal standard recoveries, or by having the sample re-extracted. 
If the re-extract works, the data will be narrated and qualified 
because it was re-extracted outside of, the hold time. • (See LIMS 
qualifier # 1). f T 

2.2.1.4 Instrument Failure 
i! > 

2.2.1.4.1 If the internal standards fail their criteria, but the siurogates pass,' 
the sample was probably niiS-injected. The sample wdll be re-run. 
No narration or qualification will be necessary if the rb-run works. 

2.3 Dilution Procedures y J 

••X 

Approved By 
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2.3.1 Samples will be diluted when there is; 

, ., a) ; sufficient cause to believe that the ability to see the non-diluted detection limits is 
inquktion. 

- b) , a chromatography problem from a matrix interference which may be interfering 
' / with the recovery of target analytes. 

i ' c) sufficient cause to believe that the matrix of the sample will be detrimental to the 
instrument. -v/i 

• V 2.3.2 Elevated detection limits will never be reported based on the belief that the non-diluted 
; detection limits cannot be achieved. The sample will always be diluted and the elevated 

' I ^ detection limits reported from the results of the diluted run. 

2.3.3 V The minimum dilution J^ssible will be made that allows the analyte with the highest 
j concentration to be kept near the^iupper half of the linear range of the instrument. If the 

dilution is being made based ton matrix prolilems ^iather than elevated target analyte 
concentrations/ the minimum dilution possible will be made. The sample will be re-run at a 
lesser dilution if initially over diluted to accbmphsh diis/:^^^;/ j 

2.3.4 Under normal operating conditions, if a sample was initially :^ straight and a dilution is 
required, all results and detection limits will be reported from-ihe diluted run only (except as 
noted above in 2.2.1.2.1). ' 

2.3.5 Diluted sampleis will be ftarrated explaining the reason for the elevated detection Imits unless 
it is obvious due to the high target concentrations being reported. (See LIMS qualifier # 7). 

2.4 Laboratory Fortified Blank (LFB) Failure • , : * 

2.4.1 Failure of any part of an LFB requires qualification or when possible, re-extraction' of trie 
samples in that batch looking for the. failed compound. If jany compound or impounds m the 
Laboratory Fortified Blank (LFB) exceed the recovery criteria, positive results for thafarialyte;;. 
for every sample in the extraction batch will be estimated. AlLresults less than the:detectionS? 
limit are acceptable and need no qualification. (See LIMS qujtifier # 66). However, if any , 
compound or compounds in the LFB are out of control low, positive results for that analyte forf 
every sample in the batch will be qualified as estimated and the detection limit for that'analyte' 
will be considered approximate. A batch narrative will be written any time a LFB analyte fails 
recovery criteria. (See LIMS qualifier # 5). ^ . S 

2.5 Matrix Spike (SFKl and SFK2)/Matrix Spike Duplicate (MSD) Failure ' 

J-U 

?=? 
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2.5.1 If all analyte recoveries are within laboratory generated windows on both SPKl and SPK2, but 
the precision for the MSD is out, the data for the failed compound in the non-spiked version of 

.ihc ssuTiple TOU fee qualified as estimated. (See LIMS qualifier # 3). 

2.5.2 If the percent recovery for an analyte is in control in one SPK, out of control in the other SPK, 
and the MSD percent difference is in control, no data will be qualified, but a narrative will be 
writteru (See LIMS qualifier # 63). 

iz.S 3 If any. single recovery is outside the laboratory generated windows on either or both 
SPKl and SPK2, and the MSD pr&isioh is out, the data for the failed compound in the non-
' ̂ ikbd. vera^^ th® sample will be qualified as estimated. (See LIMS qualifier # 2). 

t>\ 2.5.4 : If any spiked compountl fails in the either or both SPKl and SPK2, and in the LFB, the data 
' -' for that analyte for every sample in thl' feateh be ekimated. (See LIMS qualifier # 5). 

- -y y h 
2.5,5 ; If SPKl and/of SPI^ percent recoveries for ipiy analyte sure above the upper control, and the 

- • results for thaf'^antdyte in the sample are less than the reporting limit, then no qualification is 
. required. (SeeLIMS'"Vf 

2.5.6 If a simple h^ a concehtratipn of a spiked ajialyte that is greater than five times the spiked 
concentratipn, anil the resulting ^ike recoveries for SPKl and/or SPK2 and outside of the 
control limits, no quilificatioh to sample results is necessaory. (See LIMS qualifier # 86). 

2.5.7 If the matrix spike recoveries are lihable tp be obtained due to high background matrix 
interferences, high analyte concentration, or interfering peai^ the ^ple will be 
qualified for each analyte affected. (See LIMS qualifier # 23,24, and 25 respectively.) 

2.6 Extracted Method (MPS) or Daily Instruihent Blank (BLk;i Failure ', T 

2.6.1 The MPB or BLK will fail for two reasons: > , 

a) surrogate recoveries in the MPB are outside of the laboratory generated windows • 

b) either the MPB or the BLK are contamina& with one or more target analytes r i 
, "• , A.,-'-.' 

"'-"K ^ 
2.6.2 If the surrogate recoveries in the MPB are above the^ laboratory.,generated widows, data will 

be narrated but not qualified. (See LIMS qualifier # 45)/Jf siurogate recoveries are below the 
laboratory generated windows, the MPB must be viewed .as mis-extracted and cttoot be used to 
determine sample contamination from the extraction process.% Any consistent positive hits 
from all the samples extracted that day must be narrated tind .qualified as estimated. (See 
LIMS qualifier# 17 and 18). 

Approved By: ADorovedBv: \ 
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2.6.3 If the BLK is contaminated with any target analytes, analysis may not begin. The problem 
must be corrected before sample analysis can re-commence. 

2.6.4 ; Sample data will never be blank subtracted. Positive hits found in the MPB and the sample 
will be reported, and narrated in an analysis narrative. The data for that compound will be 
reported as estimated. (See LIMS qualifier# 21). 

2.6.5 A BLK will not be run when a cl^ MPB is run. In this case the MPB is also the BLK and 
z: ; - - will be reported both ways. J: 

2.7 Missed Holding Times ' 
/ 

V. 
2.7.1 ' All samples that are analyzed beyond their established USEPA maximum holding times must 
^ ; be qualified. All positive results mugijp^alified ^estimated, and all non-detectable results 

must be qualified as approximate.^(I^LlMS'qualifier # 1). If the hold time is missed due to 
laboratory error, a detailed explafmtibn must be provided with the qualifier. 

.I#" J'/:' 
2.7.2 All samples that are Received by the'laboratory ^thaf have already exceeded their USEPA 

maximum iUlowable hqlding time must have their resplts qualified ^ estimated. (See LIMS 
qualifier # 12). 

3.0 REPORTING AND pEUVERABLES ^ % 

3.1 All out of control data must be narrated or qualified as appropriate, using the cpnyentiohs required by the 
laboratories LIMS system. It is extremely important ^at the end user of the data be Mbim of all data 
which requires some sort of qualifipation or narration. S k-

4.0 QUALITY ASSURANCE % 
V' 

4.1 Quality assurance procedines are covered in section 2.0. ir\ 

5.0 REFERENCES 

5.1 

•f-'A-'.' 

•/J/ ""'Kf 
For further information, consult the Method 8270 SOP, or"^thF'JriMal^x Labofafori^, Inc. Quality 
Assurance Manual. . 

u 
5.2 USEPA Contract Laboratory Program National Functional Guidelines for Organic Dat£^ Review.; Office of 

Emergency and Remedial Response, U.S. Environmental Protection Agehby^ Wasluhgton, DC 20460. 
Publication 9240.1-05, PB94-963501,EPA540/R-94/012, February, 1994. %:. 
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6.0 _,,ATTACHMENTS/APPENDICES 

1.1 : Attafchment I: .Flowchart for the Determination of Sample Re-Run Due to Surrogate Failure 
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Attachment;! ••••;•• 
Flowchart for the Determination of Satni>le Re-Riin Diie to Surrogate 

Failure"--'' V--
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Procedure No. 1 
Low Flow Purging and Sampling 



LOW FLOW PURGING AND SAMPLING SOP 
/ 

/ / 

PURGING PROCEDURES 

• Measure depth-to-Water and Depth-to-Bottom of each well 

• Calculate one volume of the screened or open intervals as performed in the 
following example (if using packer): 

10 foot screen, 2-inch well diameter =10 feet x 0.1632 gallons/foot = 1.632 
gallons/volume 
1.63 gallons x 3.785 liters/gallon = 6.17 liters or 6.17 liters x 1,000 mis/liter = 
6171 mis 
Assuming 200 mls/min purge rate; 6171 mis 200 mls/min = 30.85 minutes to 
purge one volume 

Calculating the purge volume will be helpful in determining when stability of the 
water-bourae constituents can be expected. 

• Lower pump to the mid-point of the screened interval. 

• Inflate packer (if used) just above top of screen to isolate the screened interval. 

• Begin to purge well. USEPA recommends a purge rate of200 to 300 mls/min. 
Actual purge rates will be site specific. If the packer is not used, the purge rate 
should not exceed the recharge rate (i.e., no drawdown in static water level). 

• Measure pH, Temperature, Conductivity, Redox Potential and Dissolved Oxygen 
with a flow-throu^ cell at 3 to 5 minute intervals. Also measure Turbidity, at 3 
to 5 minute intervals. These parameters should begin to stabilize before one-half 
the screened area volume is removed. 

• Once the following conditions occur over 3 consecutive readings, sampling can 
begin: 

pH stabilizes to within 0.1 units 

Temp, Redox, D.O. and Turbidity have stabilized to within 10% 

Conductivity has stabilized to within 10% 

Note: In Region III, Conductivity should be within 3%. 
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SAMPLING PROCEDURES 
i 

Using the well purging pump already in place, reduce flow rate to 1 OOmls/min for 
VOCs and sample out of the pump discharge line. The sampling rate can be 
increased to 200-300 mls/min for the remaining p^ameters. The flow-through 
cell should be disconnected or bypassed during sample collection. 

• Fill sample containers for appropriate analyses in the following order: 

1. Volatile organics and total organic halogens 
2. Dissolved gases and total organic carbon 
3. Semivolatiles 
4. Metals and cyanide 
5. Major ions 
6. Radionuclides 

• At completion of sampling, the packer will be deflated (if used) and the pump 
removed. 

DECONTAMINATION OF EQUIPMENT 

• The pump will be disassembled and components (including the packer, if used) 
will be decontaminated in the following manner for sites with organic 
contaminants: 

Alconox and water wash; 
Tap water rinse; 
Methanol (or acetone) rinse; 
Triple distilled water rinse; and 
Air dry and store pump in plastic 

The following decontamination procedures will be followed when working at sites with 
inorganic contaminants: 

Alconox and water wash; • 
Tap water rinse; 
Hydrochloric Acid rinse (0.1N); 
Triple distilled water rinse; and 
Air dry and store pump in plastic 

When working at sites with both organic and inorganic contaminants, the first procedure (for 
organic contaminants) should be followed with the HCI rinse followed by a distilled water rinse 
added after the tap water rinse. 

F:\OFlCEAGOPROJECTS\FlLESVMISOiop.wpd 



After decontamination of the pump and components (including the packer, if used), two volumes 
of distjlled water will be flushed through the pump assembly to ensure all decontamination fluids 
have been removed. This volume is approximately 0.75 gallons. It is beneficial to pump the 
distilled water at high speed to effectively remove decon. solutions. 

9 

This SOP was developed based on articles by the USEPA and various experts in the field 
including Barcelona, Puis, Korte, and Kearl. This SOP may be edited periodically based on new 
research and regulatory requirements. 

REFERENCES 

USEPA (November 1992) RCRA Ground-water Monitoring: Draft Technical Guidance. Office 
of Solid Waste EPA/530-R-93-001 

Kearl, P.M., Korte, N.E., and T.A. Cronk (1992) Suggested Modifications to Ground Water 
Sampling Procedures Based on Observations from the Colloidal Borescope 

Puis, R.W., and M.J. Barcelona (1995) Low-Flow (minimal drawdown) Ground-water Sampling 
Procedures. USEPA Office of Research and Development EPA/540/s-95/504 
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ELECTRONIC WATER LEVEL INDICATOR 



PROCEDURE NO. 5 

ELECTRONIC WATER LEVEL INDICATOR 

1.0 INTRODUCTION 

This document describes the general procedures for acquiring static 

water levels in wells. The electronic water level indicator gives 

an audible signal or meter reading when the probe at the end of the 

tape completes an electric circuit by contacting water. The tape 

is divided into measured increments. Water level measurements 

should be taken to the nearest .01 foot. 

2.0 PROCEDURES 

2.1 PREPARATION 

Prior to beginning a field investigation, the staff personnel who 

will be operating the equipment will complete the following tasks: 

1. Coordinate schedules/actions with supervisor. 

2. Schedule equipment use with FEM. 

3. Pick-up equipment on scheduled date and inspect equipment 

with FEM. 

E-5-1 



4. Ensure the proper operation of equipment prior to leaving 

for the site (this includes having fully charged 

batteries). 

2.2 OPERATION 

The following procedures will be used to measure static water 

levels with an electronic tape; 

1. Check the probe and tape for visible contamination and 

decontaminate both between each measurement location 

following Procedure 6. 

2. Lower the probe into the well by pulling the tape from 

the hand held reel. When raising and lowering the tape, 

take care not to rub it against the top of the well 

casing, which can strip insulation off of the wires. 

3. As the tape is lowered, straighten any kinks or bends in 

the tape which may alter the length the tape. 

4. Continue lowering the tape until the audible signal is 

heard. 

5. Raise and lower the tape a short distance to confirm the 

point at which water is contacted. 

E-5-2 



6. Measure and record the length of tape in the well to the 

nearest .01-foot; measure from the established monitoring 

point at the top of the well casing. 

7. Record the well number or location, date and time of 

measurement, field inspector initials, water level 

measurement, total depth of the well, and any problems, 

unusual measurements, or damage to the well in the field 

logbook. 

If the electronic water level indicator does not appear to work, 

check the following items: 

Turn on the probe and press the test button to confirm 

that the unit is working. 

• If the test button does not activate the tone, turn on 

the probe and dip the tip in water to see if the test 

button is malfunctioning. 

Check and replace the battery if necessary which is 

located inside the reel. 

If the probe still does not work, return the unit to the 

manufacturer. 
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If the electronic water level indicator works intermittently, or 

the probe feels like it has contacted water but provides no 

indication, check the following items: 

Carefully check the condition of the plastic-coated wires 

(tape) which attach to the probe. If the insulation on 

these wires appears to be damaged, return the probe to 

the office. Make a note of this condition on any records 

of water level measurements. Damaged insulation may 

produce erroneous water level measurements. 

Check the probe for the presence of free-phase 

hydrocarbons, such as oil or gasoline, which may float on 

top of the water. These hydrocarbons are non-conductive, 

and will not activate the electric probe. Make a note of 

the presence of free-phase hydrocarbons on any records of 

water level measurements. 

2.3 DATA REDUCTION AND INTERPRETATION 

Water level measurements will be subtracted from the elevation of 

the established monitoring point on the top of the well casing. 

This will provide the actual static water level in the well in 

terms of the established elevation datum (preferably mean sea 

level). If measurements are obtained in the same water zone, the 

hydraulic gradient and flow direction of the water zone can be 

determined. 
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2.4 POST OPERATION 

2.4.1 Field 

If the equipment has come in contact with contaminated materials, 

decontaminate all equipment as described in Procedure 6. Always 

decontaminate the probe and tape after every use. 

Prior to leaving the site each day the following items will be 

completed: 

1. Record all observations and notes in the logbook. 

2. Complete all logbook entries which will include: project 

name and number, date, field tine, personnel, visitors 

on-site, weather conditions, site conditions and any 

other pertinent data. 

3. Review logbook entries and verify accuracy of entries. 

Sign the last page of the days' entry. 

E-5-5 



2.4.2 Office 

When returning the instrument and supplies to the FEM, the 

following items will be completed. 

1. Report any equipment malfunction and/or damage. 

2. Copy field logbook and any field maps for project file. 

E-5-6 
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PROCEDURE NO. 6 

EQUIPMENT DECONTAMINATION 

1.0 INTRODUCTION 

Decontamination procedures are performed to ensure that no 

contaminants are introduced into samples, spread across the site, 

or carried between sites. In general, equipment decontamination 

should be performed on-site at the start of the site activities, 

between sampling events, and at the completion of the site 

activities. A known contaminated site location will be sampled 

last to reduce the chance of cross contamination with "clean" 

areas. The following sections contain a general discussion of 

various decontamination procedures, 

2.0 PROCEDURES 

2.1 PREPARATION 

Prior to beginning a field investigation, the staff personnel who 

will be decontaminating the sampling equipment will complete the 

following tasks: 

1. Coordinate schedules/actions with supervisor. 

2. Schedule equipment use with the Field Equipment Manager (FEM) . 

E-6-1 



3. Pick up equipment on scheduled date and inspect equipment with 

FEM. (This includes having distilled water and standard 

decontamination solutions.) 

4. Ensure that all of the decontamination equipment is assembled 

prior to leaving for the site. At a minimum this includes the 

following items: 

Wash pails or tubs (plastic or metal); 
Scrub brushes; 
Paper towels; 
Acetone (pesticide grade) or other appropriate solution 
Latex gloves; 
Plastic trash bags; 
Zip-lock bags; 
Nitric acid solution (if sampling for metals analyses) 
Aluminum foil; 
Plastic sheeting; 
Non-phosphate detergent (such as Alconox); 
Distilled/deionized water; and 
Decon water containers. 

2.1.1 Potable Water 

A potable water supply is available on the site. 

2.1.2 Decontamination Solutions 

Decontamination solutions will be collected for QA/QC purposes. 

The field decontamination solutions will be collected in the 

appropriate sample jars provided by the laboratory. 

m 
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2.1.3 Decontamination Station Set Up 

A permanent decontamination facility exists on-site. This facility 

consists of a crushed stone wash pad draining to a collection sump. 

High pressure water spray decontaminates large pieces of equipment 

or vehicles. 

Smaller equipment items such as bailers, trowels and containers 

will be decontaminated by establishing a small decontamination 

station adjacent to the work area. The station will contain the 

previously listed items. 

2.2 STANDARD DECONTAMINATION PROCEDURES 

Equipment will be decontaminated using the following sequence; 

Non-phosphate detergent (Alconox) plus tap water wash. 

Tap water rinse 

Distilled/deionized water rinse 

10 percent nitric acid rinse* 

Distilled/deionized water rinse* 

Acetone (pesticide grade) rinse** 

Total air dry or pure nitrogen blow out** 

Distilled/deionized water rinse** 

* Only if sample is to be analyzed for metals. 

** Only if scimple is to be analyzed for organics, 
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Whenever possible samplers should be numbered in a manner that will 

not affect their integrity and wrapped in a material (e.g., 

aluminvim foil) that has either been autoclaved or cleaned in the 

same manner as the sampler. Equipment should be custody sealed and 

information concerning decontamination methodology, date, time, and 

personnel should be recorded in the field log book. 

The use of distilled/deionized water commonly available from 

commercial vendors may be acceptable for sampling equipment 

decontamination provided that it has been verified by laboratory 

analysis that the water has been distilled and deionized. 

2.3 DISPOSAL OF DECONTAMINATION SOLUTIONS AND SUPPLIES 

Disposable equipment and supplies will be left at the work site in 

appropriate containers. Proper disposal of the waste will be 

arranged by Gould's representatives. 

Decontamination solutions can usually be placed on the landfill 

surface as dust control, away from any test wells or areas where 

future soil tests might be collected. 
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PROCEDURE NO. 7 

pH METER 

1.0 INTRODUCTION 

This document describes the general procedures for acquiring the pH 

and temperature of solutions. 

The following quality assurance procedures apply to all water 

quality instruments used during data acquisition. 

1. All water quality instruments will be operated according 

to operating instructions supplied by the manufacturer. 

A copy of the operating manual will be kept with the 

instrument. 

2. Battery voltage levels for all instruments will be 

monitored each day. Batteries will be charged or 

replaced when voltage levels fall below the level 

specified by water quality equipment manufacturers. 
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3. All water quality instruments will be calibrated monthly 

by the field equipment manager (FEM). Calibration 

records will be maintained in the office where the 

instrument is stored. More frequent calibrations may be 

necessary if field measurements indicate possible 

instrument malfunction. 

2.0 PROCEDURES 

2.1 PREPARATION 

Prior to beginning a field investigation, the staff personnel who 

will be operating the equipment will complete the following tasks: 

1. Coordinate schedules/actions with supervisor. 

2. Schedule equipment use with FEM. 

3. Pick-up equipment on scheduled date and inspect equipment 

with FEM. (This includes having distilled water and 

standard solutions to calibrate the meter.) 

4. Ensure the proper operation of equipment prior to leaving 

for the site (this includes having fully charged 

batteries). 
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2.2 OPERATION 

2.2.1 Calibration 

The following two-buffer calibration will be done prior to each day 

in which the instrument is used in the field. 

1. Slide power switch on meter to the on position. 

2. Slide mode switch to pH. If LO BATT indicator on LCD 

remains on, battery must be replaced. 

3. Attach shorting plug (BNC connector) to connector on top 

of meter. Slide mode switch to pH. Adjust CALIB. knob 

to read a 7.00. 

4. Remove shorting plug and attach pH electrode probe to 

connector. 

5. Plug temperature probes (ATC) into the two input jacks to 

the left of the electrode probe on meter. 

6. Select two buffers. 
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7. Place the pH electrode probe and temperature probe in one 

of the buffer solutions to a depth of two cm and stir 

moderately. Allow reading to stabilize and set 

temperature control (°C/slope) to the temperature of the 

solution. Adjust calibration until the display indicates 

the pH of the buffer at the solution temperature. 

8. Remove both probes from the first buffer solution and 

rinse by stirring moderately in distilled water. Shake 

off excess drops of water. 

9. Place both probes and ATC probe in the second buffer 

solution to a depth of about two cm and stir moderately. 

Allow reading to stabilize and adjust the slope control 

until the pH of solution temperature is displayed. 

10. Rinse both probes with distilled water. 

11. Place both probes in first buffer solution to see if 

meter is holding its calibration. Allow reading to 

stabilize and if reading is greater than 1%, recalibrate. 

12. Rinse both probes in distilled water. 

# 
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2.2.2 Data Collection 

Samples will be collected in the field in clean unused sample jars 

and tested immediately. The following procedures will be followed: 

1. Place electrode probe and ATC probe in unknown sample and 

allow reading to stabilize. Set temperature control to 

temperature of sample. Read the pH of sample and pick a 

buffer solution nearest to the reading. 

2. Remove probes from sample and rinse by stirring 

moderately in distilled water. 

3. Place probes into selected buffer and allow reading to 

stabilize. Set temperature control to temperature of 

buffer. Adjust CALIB knob on meter if necessary to equal 

pH of buffer. 

4. Remove probes and rinse by stirring moderately in 

distilled water. 

5. Re-measure the unknown solution by placing probes in the 

solution and allowing the reading to stabilize. 

6. Record location, date, time, operator, and results in the 

field logbook. 
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2.2.3 Data Reduction and Interpretation 

There is no data reduction required for this instrument. Because 

the instrument measures indicator parameters, interpretation of 

data is straightforward. 

2.3 POST OPERATION 

2.3.1 Field 

If the equipment has come in contact with contaminated soils or 

materials, decontaminate all equipment as described in Procedure 6. 

If the equipment has become dirty, be sure to clean off visible 

dust or dirt. Always clean probes with distilled water and wrap 

with damp paper towel immediately after every use. Damage can 

occur to the electrode if an acidic, alkaline, or organic rich 

solution is left on the electrode. 

Prior to leaving the site each day the following items will be 

completed; 

1. Record all observations and notes in the logbook. 
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2. Complete all logbook entries which will include project 

name and number, date, field time, personnel, visitors 

on-site, weather conditions, site conditions and any 

other pertinent data. 

3. Review logbook entries and verify accuracy of entries. 

Sign the last page of that day's entry. 

2.3.2 Office 

All water quality instruments will be cleaned in the laboratory by 

the FEM before the instrument is used again. When returning the 

instrument and supplies to the FEM, the following items will be 

completed; 

1. Report any equipment malfunction and/or damage. 

2. Copy field logbook for project file. 

3. Copy any field maps used for project file. 
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Operating Manual for pH meter, Orion 

Orion Research Incorporated 
Laboratory Products Group 
529 Main Street, Boston, MA 02129 
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PROCEDURE NO. 8 

SPECIFIC CONDUCTIVITY METER 

1.0 INTRODUCTION 

This document describes the general procedures for measuring the 

specific conductivity of solutions. The meter displays 

conductivity in five ranges from 0 to 20,000 micromhos/centimeter 

(umhos/cm) and has an internal thermistor for automatic temperature 

compensation. 

The following quality assurance procedures apply to all water 

quality instruments used during data acquisition. 

1. All water quality instruments will be operated according 

to operating instructions supplied by the manufacturer. 

A copy of the operating manual will be kept with the 

instrument. 

2. Battery voltage levels for all instruments will be 

monitored each day. Batteries will be charged or 

replaced when voltage levels fall below the level 

specified by water quality equipment manufacturers. 
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3. All water quality instruments will be calibrated monthly by 

the field equipment manager (FEM). Calibration records will 

be maintained in the office where the instrument is stored. 

More frequent calibrations may be necessary if field 

measurements indicate possible instrvunent malfunction. 

2.0 PROCEDURES 

2.1 PREPARATION 

Prior to beginning a field investigation, the staff personnel who 

will be operating the equipment will complete the following tasks: 

1. Coordinate schedules/actions with supervisor. 

2. Obtain appropriate permission for site access. 

3. Schedule equipment use with FEM. 

4. Pick-up equipment on scheduled date and inspect equipment 

with FEM. . (This includes having distilled water and 

standard solutions to calibrate the meter.) 
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PROCEDURE NO. 19 

SOIL SAMPLING " 

1.0 INTRODUCTION 

There are a wide variety of sampling tools and methods for 

obtaining soil samples. The proper selection of soil sampling 

tools and methods will be dependent on a number of factors 

including soil gradation and density, sampling depths, and 

contaminants of concern. Soil samples will be collected with hand 

tools and drilling equipment. 

2.0 SHALLOW SOIL SAMPLING 

Shallow soil samples will be obtained with shovels, trowels and 

hand augers. Hand augers will be used to perform shallow borings 

and collect soil samples for chemical analysis. These soil samples 

are typically quite disturbed, but are useful for soil 

classification and to identify the extent of shallow contamination. 

The effective depth for hand auger borings will vary greatly 

depending on site conditions, but is typically not deeper than five 

feet. Hand auger borings are not appropriate for sites with 

cobbles, hard soils, frozen ground, debris, or soils which tend to 

cave in. 

0 
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2.1 EQUIPMENT 

The bucket-type hand auger consists of a stainless steel bucket 

with two cutting edges at the tip. The dutch hand auger is used in 

clayey soils, and consists of an open double helix arrangement. 

The following items will be available when conducting shallow soil 

sampling: 

Hand auger(s); 

Rods, handle, and pipe wrenches (for hand auger); 

Shovel, pick, and trowel; 

Sample jars and labels; 

Cooler and ice; 

Decontamination supplies and distilled/deionized water; 

Plastic sheeting; 

Containers for mixing composite samples; 

Waterproof magic marker; 

Flagging tape; 

Wooden stakes; 

Folding ruler and measuring tape (50 or 100-foot); and 

HNu or other instrumentation required by the site specific 

sampling plan. 
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0 
General Procedures 

The following procedures are generally used when sampling with hand 

augers: 

1. The hand auger boring location will be determined from a site 

plan; 

2. Vegetation or loose surface debris which could fall in the 

hole during augering will be cleared away; 

3. One-foot intervals will be marked on the auger rod with a 

waterproof marker; 

0 
4. The hand auger will be decontaminated as appropriate and 

rinsed in distilled/deionized water; 

5. Each interval of soil which is removed will be visually 

examined for changes in soil type, and will be scanned (e.g. 

HNu) for any field parameters which may be required by the 

sampling plan; 

6. All observations and depths will be recorded on the hand auger 

boring log; 

0 
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7. The marks on the hand auger rod will be used to measure the 

depths at which samples are collected; 

8. Soil samples will be collected at required intervals, or based 

upon field observations; 

9. At the completion of each boring, the hole will be backfilled 

with soil, or grout if required by a site specific plan; 

10. The location of the boring will be measured relative to known 

site features, or recorded locations on a site plan; and 

11. Location and elevations will be surveyed at a later date, the 

boring locations will be marked with wooden stakes and 

flagging tape. The boring number will be written on each 

stake with a waterproof marker. 

Sample Collection 

Soil samples are generally removed through the top of the bucket 

auger. Depending on the soil consistency, the auger may be gently 

tipped upside down, or the auger handle hit on the ground to 

extract the sample. 
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Samples collected with a hand auger will often contain debris or 

soil which may have fallen into the top of the hand auger bucket 

during the augering process. As the sample is removed from the 

auger bucket, the upper portion of the sample will be discarded, 

and not submitted for analysis. 

For "grab" samples, the sample will be transferred directly from 

the auger bucket to the sample jar. For "composite" samples, the 

auger spoils will be placed into a container and thoroughly 

homogenized before placing in the sample jar. 

Appropriate marking of the sample jars, sample documentation and 

handling of the samples will be performed as outlined in the 

respective procedures documents. 

All equipment will be thoroughly decontaminated between each 

boring, and before leaving the site as outlined in the equipment 

decontamination procedures. 

3.0 PEEP SOIL SAMPLING 

Deep soil samples are commonly obtained from test pits or through 

the use of drilling equipment and downhole samplers. The most 

common type of downhole sampling device is the split spoon sampler. 
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A split spoon sampler commonly is used for the collection of soil 

samples at depths greater than five feet. A drill rig will be 

employed to advance the borehole to the desired sampling depth, 

using either rotary or hollow stem auger drilling techniques. The 

sampling plan will reference the specific sampling depths, the 

frequency of sampling, and volume of soil that is needed. Once the 

desired depth is reached a decontaminated split spoon sampler will 

be advanced a specific vertical distance by means of a 140-pound 

free falling weight (ASTM D 1586). 

The split spoon sampler consists of steel tubing split 

longitudinally and equipped with a drive shoe and head. The 

sampler is available in a variety of lengths and diameters. 

Procedure No. 11 discusses the methods used to obtain a split spoon 

sample. 
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PROCEDURE NO. 29 

SEDIMENT SAMPLING 

1.0 INTRODUCTION 

The following section outlines the recoioinended procedures and 

equipment for the collection of representative sediment samples for 

chemical analysis from standing lakes, ponds, lagoons, and 

impoundments, and flowing streams, rivers and channels. 

The collection of the sample is highly dependent on site specific 

conditions. The following factors will be considered prior to 

collection: 

1. Access to the sample location; 

2. Flow rate; and 

3. Seasonal or tidal fluctuation. 

Prior to sample collection, the characteristics of the surface body 

will be recorded in the field log book. Size, depth, flow, and 

location of the sample point in the impoundment or river will be 

recorded in the field log book. In sampling streams, rivers, and 

channels sampling will proceed from downstream locations to 

upstream locations so that sample disturbance will not affect 



sampling quality. Also, if both sediment and water samples are 

being collected at the same time the water samples will be^P 

collected first. 

2.0 EQUIPMENT 

The sampling of sediment in a lake, pond, lagoon, impoundments, 

streams, rivers, and channels will be achieved by using the 

following samplers: 

1. Trowel or scoop; 

2. Sampling trier; 

3. Bucket auger; 

4. Soil coring device; 

5. Veihmeyer sampler; 

6. Split spoon sampler; and 

7. Ponar dredge. 

9 
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The factors that will contribute to the, selection of a sampler of 

the stream bed or impoundment include width, depth, flow, and the 

bottom characteristics of the stream bed or impoundment and whether 

the sample will be collected from an off-shore or on-shore 

location. 

In collecting sediment samples, care will be taken to minimize 

disturbance to the sample and to avoid the loss of liquid and fines 

associated with the sample. The samplers will not decant off any 

excess liquid. Any liquid that is collected in the bottle is 

representative of the sediment conditions. 

2.1 GENERAL PROCEDURE 

The following sampling procedure will be used in the collection of 

sediment from the shore or bank; 

1. Under dry and/or low flow conditions and if the sampling 

point is within reach, sediment will be collected with a 

decontaminated trowel or scoop; 

2. Once the sample is obtained, it will be transfered 

directly into the sample bottle provided by the 

laboratory; 
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3. Decontaminate the sampling device following the 

procedures outlined in SOP 6 before collecting the next^j^ 

sample; 

4. If the sampling point is under flowing conditions or is 

greater than 4 inches in depth, a corer or another device 

that would minimize sample washing will be used; 

5. The soil coring device, sampling trier, and the split 

spoon sampler will allow for the collection of an 

undisturbed core of sediment. (Follow the procedures 

outlined in the manufacturers manual for the specific 

operation of these sampling devices); 

6. A decontaminated trowel should be utilized to transfer 

the sample from the corer directly into a decontaminated 

sample bottle; and 

7. After the collection of the sample, decontaminate the 

sampling device following the procedures outlined in SOP 

6 before collecting the next sample. 
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WHA* IS TURBIDITY? 

Turbidity, cloudiness in water, can be interptered as an absence of clari^ or 
brilliance, k is caused by suspended and colloidal matter such as clay, silt, organic 
and inorganic matter and microscopic organisms. Turbidity should not be 
confii^ with color since a darkly colored water can still be clear and not mrbid. 

Tutbid warer is often an indicator of conditions that could cause damage to 
manufacturing equipment. Water clarity is especially important to the producers 
of consumer products such as beverage producers, food processors and water 
treatment plants. The particulates that cause turbidity may not always be harmful 
to human health, bur are considered an undesirable characteristic. 

Turbidity in industrial water used for boiler and cooling systems should be as low 
as possible. In boilers, the particles may become concentrated and settle out as a 
sludge that will damage equipment and cause foaming. In cooling water systems, 
paiticlescan Interfere with corrosion inhlbltois. Water clarity is impn>ved with 
fluld-parttcle separation processes such as sedimentation, coagulation and 
filtration. 

In swimming pools, cloudy water is a common problem. The usual causes for poor 
water clarity are corrosion, improper filtration and/or improperly balanced water. 
An algae condition or severe chloramine condition can also cloud pool warer. 

In natural waters, turbidity Is an indicator of quality and productivity and can be 
used to monitor the health of streams and lakes. Turbid water may indicate runoff 
from construction, agriculture or other types of pollution. Suspended sediment 
can carry nutrients and pesticides throu^out the water system. Suspended 
particles near the surface absorb additional heat from 
sunlight, raising the water temperature and blocking out the 
light needed by submerged aquatic vegetation and bottom 
dwelling creatures. 

HOW IS TURBIDITY MEASURED? 
Light passing thiough clear water will travel in a straight line. Particles in turbid 
water will cause the light to scatter giving it a "cloudy" appearance. The turbidity 
of a sample is determined^ measuring the amount of scatter when a light is 
passed through a sample. The higher the turbidity, the greater the amount of 
scatter. 

Turbidity can be measured in many ways. Visual methods include, the 
comparative methods, the Secchi disk method and the Jackson Candle method. 
Comparative methods are used in shallow water and determine turbidity by 
matching the turbidity of a water sample to a standard of known turbidity either 
with a "target" at the bottom of a tube or with a turbidity comparator. In the 
deeper waters of lakes, ponds, rivers and estuaries the Secchi disk is often used to 
measure turbidity. The Secchi disk is a disk about eight inches in diameter that is 
either white or is marked with black and white quadrants. The disk is lowered 
into the water on a calibrated line and the depth is noted where the disk lust 
disappears fiom sight. The disk is then raised until it is visible. The average of 
these two distances is known as the "Secchi depth". 
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At waterworks and wastewater tteatrricnt plants the jackson Candle apparatus 
was a standard instrument for measuring turbidities of incoming raw vraters and 
treated wastewater effluents for many years. The equipment was modified over 
time but originally it consisted of a long glass rube supported over a "standam 
candle." Water was added to or removed from the tube until the image of the 
candle flame became indistinct. The depth of the water in the tube was read oft a 
calibrated scale etched into the side of the tube, and results were reported 
numerically as Jackson Turbidity Units (JTU). The lowest turbidity that be 
determined with this method Is 25 Nephelometric Turbidity Units (NTU). Smcc 
the EPA's Surface Water Treatment requirements state that, finish water from 
municipal treatment plants will have a turbidity less than 1 NTU, lnoir«t 
methods were developed to measure turbidity. Turbidimeters are the preferred 
method. 
Nephelometcts, such as the 2020, are turbidimeters that measure the scattered 
light at 90 degrees (torn the light source. A refisrcnce beam passes through the 
sample and is measured at IfiO degrees. The ratio of these two readings is 
electronically converted to a turbidity measurement In NTU. 

GENERAL 

OVE^EW 
The 2020 Turbidimeter is a portable, microprocessor controlled nephelometer. A 
multi-detector optical configuration assures long teim stability and minimizes 
stray light and color Interferences. All readings are determined by the process of 
signal averaging over a 5 second period, minimizing fluctuations in resdi 
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attributed to large particles and enabling rapid, rcpeatable measurements. It has i ^ 
sealed keypad. The microprocessor enables auto-ranging over the foil range of 0 9? 
to 1100 NTU and provides direct digital readout with a resolution of 0.01 NTU g and provides direct digital readout < 
for the lowest range. 

The optics feature a tungsten bulb light source with a life expectancy of 800 
hours. The light is detected by a s llicon photo diode. ^ 

The 2020 is supplied with a 9 voir alkaline battery and an AC power adapter, m 

A RS«Z32 aerial oort on the back of the meter allows an Inrerffice of the ^ 
turbidimeter with an IBM compatible computer for real tline data acquisition ant o 
data storage using the PC. This pott also allows an Interface with a RS-232 serial ^ 
printer. 
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CAULBRATIOIM 

STANDARD SOLUTIONS 
CALIBRATION PROCEDURE 

The 2020 has been pre-calibrared in the range of 0 to 1100 NTU with AMCD™ 
primary standards manufactured by Advanced Polymer Systems, Inc. This allows 
the 2020 to be used for treated water, natural water or wastewater. Recalibration 
of the 2020 by the user is not required. However, a procedure to standatdize the 
calibration should be performed to obtain the most accurate readings over a 
narrow range. 

Two AMCO™ standards of 1.00 NTU and 10.0 NTU are supplied with the 2020. 
Standards of other values are available as accessories. The standards are a 
suspOTSion of uniformly sized plastic "micro spheres" in ultra pute watet, which 
require no preparation and are stable for long periods of time. These standards 
were manufactured specifically as a reference to calibrate the 2020: Only 
LaMotte specific AMOO*" standards should be used with the 2020. These 
standards are guaranteed to be accurate to within ±1%, if the following 
precautions are observed: 

• The standards will remain stable for up to 4 years prior to opening if stored 
between 10 and 40®C 

• Once the seal of the bottle is broken, the stability of the standard is only 
guaranteed (or I year if stored between 10 and 40°C. 

• Never pour any unused or used standard back into the primary standard 
bottle. 

• Do not open the bottle in a dusty or dirty environment. Dust and 
contaminants from the air can ruin the quality of the standard solutions. 

• Before filling a tube with a standard, ritwe the Inside of the tube with a small 
amount of standard. 

• Cap the standard bottle and the tube immediately after filtmg. 
With proner preparation techniques, fmshly prepared Formazln standards should 
be equivalent to the AMCO"" standards and can be used for meter calibration. 
Correct procedures and approved methods for die use of Formazin standards can 
be found in the current edition of Standard Methods for Examination of Water 
and Wastewater. 

Select a LaMotte 
AMCO"'2020 Standard 
in the range of the 
sample to be rested. 
NOTE: Only use 
LaMotte AMCO" 
Standards specific to the 
2020Turbidimeterr. 
Contact LaMotte for 
replacement standards. 

Open the lid of the 
meter. Align the 

iitdexing arrow 
mark on the tube 
with the 
indexing arrow 
mark on the 
meter, and insert 
the tube into the 
chamber. 

Push the CAL 
button for 5 seconds 
until CAL. is 
displayed. Release 
button. The dii 
will flash. Adjust 
display with the 
• and A buttons 
until the value of the 
standard Is displayed. 

Turn the unit off by 
holding the 
REAO button 
down for at least 1 
second, or proceed 
to measure the test 
samples folloiving 
the procedure on 
page 19. 

Fill a turbidity tube with the a 
standard, cap, and wipe the tube V 
clean with a lint-free cloth. 

Close the lid. Push the READ 
button. If the displayed value is 

not the same as the 
value of the reacted 
standard (within the 
specification limits), 
continue with the 
calibration 
procedure. 

Push the CAL 
button again to 
memorize the 
calibration. The 
2020 display will 
stopfia 

ition IS 
complete. 

Note 
The calibration procedure should be 
foUowed once a week, or more often 
«required by regulations and laws 
for compliance monitoring. The 
calibration of the merer Is 
independent of the operating mode. 

m 

5 
\ 

m 

cn 
I--
Q 
U1 
cn 
00 
ro s 
(3 

•J) 

IS... ...17 



ANAL^ 

SELEOTNG^ 
The 2020 turbidity meter has two operatittg modes, the standard ooerating tnode 
and the EPA mode. The meter can only be switched from one mo« to the other 
while turning the 2020 on, from the OFF state. The 2020 will remain in which 
ever mode It was last used, even if the merer has been turned OFE 

To switch firom one mode to the other mode: 

TURBIDITY MEASUREMENT 

Turn OFF 
the 2020, if 
it is on. 

PtessCAL 
button and 
hold it 
down while 

button to 
turn the 
meter on. 

The meter will come on in the opposite mode than it 
was in previously. (While in EPA mode the A will be 
visible on the disp ay). 

The standard operating mode displays the measured turbidity to the full 
resolution of the meter. The EPA mode displays the measured turbidity rounded 
to the reporting requirements of the EPA and Smndard Methods compliance 

recognizes the inherent accuracy of turbidity measurements within the specified 
ranges. 

Note: The calibration of the meter is independent of the operating mode. 

Fill a clean 
container with at 
least 50 mL of 
sample water and 

cover. Set sample aside to 
allow sample to equilibrate 
to air temperature and let 
gases escape. Avoid 
contaminants. Analyze as 
soon as possible. 

Fill the turbidity 
tube (0286) to the 
neck by carefully 
pouring the sample 
down the side of 
the tube to avoid 
creating bubbles. 

Open the 2020 
lid. Alipt the 
indexing arrow 
on the tube with 
dte indexing 
arrow on the 
meter. Insert the 
turbidity tube 
into chamber. 

The 2020 will turn 
off aurotnatically 2 
minutes after the last 
button push, lb turn 
d^e meter OFF 
manually, hold the 
READ button 
Idown for at least 1 
second. Release the 
button when OFF is 
displayed. 

Rinse an empty turbidity tube f 
with a portion of the sample, g 
Shake out excess water. i 

tn 
tn 

Close the lid. 
PUshthe 
READ button. 
The turbidity in 
NTU units will be 

I within S 

Note 
If the sample is higher than 1100 

NTU, It musr be diluted and 
retestcd. See pages 20-22. 
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F.6 
BOBOiunaDMrtER 

® ©CS) 

! THE KEYPAD 

Serial — 
Number 

Battery 
Compartment 

O O 

12... 

TTie DISPLAY will display turbiditv reading with the followii\g resolution: 
0.00' 10.99 NTU; 11.0 -109.9 MTU; 110 -1100 NTU 

® When rite REAO button is first pushed, a number will be briefly displayed that 
indicates the software version number. 

• A walking dash" •" will be di^layed when measurement is taking place, 
• The di^lay will flash after the CSAt. button has been pushed during the 

calibration procedure until the CAL. button has been pushed again to enter the 
adjusted value. 

• "OH'' will be displayed after the READ button has been held down for 1 
second. The merer will turn off when the button is released. 

• "firP will be displayed when the battery voltage is very kw. 
• "6-^ * will be displayed when measured turbidity Is over range (1100 NTU). 
• "Er3" will be diqjlayed when the bulb has burned our or the tube Is misaligned. 
• "BAT will be displayed when the battery voltage Is getting low. Readings are 

reliable. Replace battery as soon as possible. 
• • will be displayed when the meter is in EPA mode. 

TheDCfWN 
ARROW will 
DECREASE 
dte numerical 
value of the 
display while in 
calibration 
mode. 

The READ button Is used to turn the meter 
ON and to take readings. Pressing the button 
for 1 second will cause the meter to display 
OFF. Releasing the button when OFF is 
displayed turns the merer OFR 

The UP 
ARROW will 
INCREASE the 
numerical \*alue 
of the display 
while in 
calibration 
mode. 

The CAL button is used firr 
CALIBRATION procedures 
and to change between 
standard operating mode and 
EPA mode. 
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PREP^TION OF TURBIDITY FREE WATER 
Atv acSBry pacbge (Code 18C0, nor included) is available for preparing 
turbidity free water for dilution of high turbidity samples. 

The preparation of turbidity free water requires careful technique. Introduction of 
any foreign tnattcr will affect the turbidity reading. A filtering device with a 
special membrane filter is used to prepare turbidity-ffee water. The filter, filter 
holder, and syringe must be conditioned by forcing at least two syringes full of 
dcioniied water through the filtering apparatus to remove fbreign matter. The 
first and second rinses should be discarded. Turbidity-free water as prepared below 
may be stored in the dark at toom temperature in a clean glass bottle with a screw 
cap and used as required. The storage container should be rinsed thorou^iy with 
filtered deionized water before filling. The water should be periodically inspected 
for fbreign matter in bright light. 

See procedure on next page... 

PROCEDURB: 
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Unscrew the top of the filter holder (0598). (The black 
O-Rmg should remain in the top part of the filter 

I holder). Place a white membrane filter (1103) on the 
J screen inside. Position the filter disk so that it covers the 

entire surface of the screen. Replace the cop of the filter 
holder and screw on securely. Note: the membrane 
filters ate white and packagM between two blue 
protective disks. Handle membranc^tcrswith extreme 
care. 

Remove the plunger 
from the syringe 
(0943). Attach filter 
holder to the bottom 
of the syringe. 

Remove the filter 
holder ficom the 
syringe, then remove 
the pTui^er from the 
barrel. (This step is 
required to prevent 
rupturing the 
membrane filter by 
the vacuum as the 
plunger is removed.) 

SOmLofdeioniz 
water into the barrel 
and exert pressure on 
the plunger to slowly 
force the water 
through the filter. 
Collect water in a 
elm container. 
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Replace the filter holder 
and repeat steps 3 and 4 
until the desired amount 
of turbidity-fcee water 
has been collected. 

Periodically examine the membrane filter to insure that no holes or cracks are 
present. Depending on the nature of the unfiltcred water, it is possible to prepare 
a liter or more of turbidity-free water using a single filter. The membrane filter 
may be stored in the holaer indefinitely and used as required. 
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DILUTION PROCEDURES TROUBLESHOOTING 
If a sample is encountered that is higher than 1100 NTU, a careful dilution will 
bring the sample into the acceptable range. However, there is no guaratrtee that 
halving the concentration will exactly halve the NTU values. The particulates 
often react In an unpredictable manner when diluted. 

.TfSHSP.X!??. 
1. Samples should be collected in a clean glass or polyethylene container. 

Z. Samples should be analyzed as soon as possible after collection. 

3. Discard tubes that are badly scratched. 

4. Gently m« sample by inverting before talcing a readIng but avoid 
introducing air bubbles. 

5. Turbidity readings will be affected by electric fields around motors. 

6. Carbon in the sample Will absorb light and cause low readings. 

7. Observe shelf life recommendations for turbidity standards. 

8. The tutbldimeter should be placed on a surfoce fitee firom vibration. 
Vibrations can cause high readings. 

9. Excessive color in a sample will absorb light and cause high readings. The 
user should veri^ if a certain level of color will cause a significant error at 
the level of turbidity being tested. 

PROBLEM CHECK ACTION 

Meter won't turn on Battery Replace | 

AC Adapter Plug in 1 

AC Wall Outlet Verify power source | 

Contact LaMotte for 
Return Authorization 

Return to LaMotte for 
repair 

Suspect Calibration Check calibration with 
standards 

Use new standards 

Verify standards with 
Foftnaiin 

Run alternate test with 
Formazin 

Verify with another meter Check other meter 
calibrations 

Check tube alignment Re-align tube 

Check sample tubes for 
dirt and scratches 

Check, clean and/or 
replace if necessary 

Check to see if internal 
meter components are 
wet 

Always dry tubes before 
inserting. Examine 
chamber for visible 
moisture. 

Conract LaMorte for 
Return Authorization 

Return for calibration 
check 

Erl Very low. battery Change battery 

ErB Over range Dilute sample 

Er3 Burnt out bulb or 
misaligned tube 

Check tube alignment 
Call LaMotte 

IBAT Low battery Change battery 
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ZO Turbidimeter may be interfeced wUK any IBM compatible computer 
using an Interface cable (Code 1772). The meter may also be tnterftced with an 
RS-232 serial printer, usittg an appropriate cable and setting the printer 
configuration to the output below. 

Output; RS232 compatible, asynchronous serial, 96(KI baud, no parity, 8 data bits, 
I stop bit. 

Computer Connection: RS232'( 1772) interface connection, 8 pin mDlN/9 pin F 
D-suhinin. 

Pin out: 

5 RS-232 TxD 

3 RS-232 RxD 

4,6,8 digital ground 

MAINT^ 

REPLACING THE BATTERY 5 
7 

The LaMoire 2020 uses a standard 9-volt alkaline battery that is available S 
worldwide. The battery compartment is located on the bottom of the case. To •I' 
replace the battery: !;g 

KD 

1. Open the battery compartment lid ^ 

2. Remove the battery and disconnect the battery ftam the polarized plug. ^ 

3. Carefully connect the new battery to the polarizd plug and insert it into 
the compartment. J 

a 
4. Close the battery compartment lid ^ 

REPLACING THE LAMP ^ 
The tungsten lamp Included with the model 2020 has a life of approximately 800 n 
hour#. If :he dispby becomes unstable when using UMotte AMCO" standards, 
call LaMotte Company for a return authorization number to have the lamp ^ 
replaced and have the unit examined. m 

tn 

REPAIRS I 
If it is necessary to return the instrument for repair, telephone LaMorre Compam 
at l-800-344'3l00or fax 1-410-778-6394 for a return authorization number. 
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5. Ensure the proper operation of equipment prior to leaving 

for the site (this includes having fully charged 

batteries). 

2.2 OPERATION 

2.2.1 Calibration 

1. With the meter off, adjust the zero adjustment screw located 

on the face of the meter so the needle indicates zero. 

2. Turn the instrument switch to BATT+, then BATT-, to see if the 

needle is in the battery OK range. If not, replace batteries. 

3. To calibrate the conductivity meter, use a conductivity 

solution equal to 1,000 umhos/cm. 

4. The conductivity probe must be rinsed with distilled water 

before and after every measurement. 

5. Turn the instrvunent on and connect the conductivity probe. 

Turn RANGE knob to xlO and put the probe in the calibration 

solution and adjust the conductivity scale to 1,000 umhos/cm 

by adjusting the STD knob. 
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6. If the calibration procedures are ineffective, carefully clean 

the probe with distilled water and soap and repeat the 

procedure. If the calibration is still ineffective, internal 

calibration may be necessary and should be adjusted only by 

the manufacturer. 

2.2.2 Data Collection 

1. Turn the RANGE switch to the highest range position (1,000). 

Rinse the probe with distilled water. 

2. Insert the probe into the unknown solution at least one inch 

without touching the sides or bottom of the container. 

3. Decrease the range one step at a time until the meter reading 

is between 10% and 90% of full scale. 

4. It may take several minutes for the reading to stabilize when 

the temperature of the solution is different from the test 

environment. The probe will automatically compensate for 

sample temperatures between 5 degrees Celsius and 45 degrees 

Celsius. 

5. After determining the measurement range, chose a standard 

within that range and calibrate the meter. 
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6. Re-measure the unknown solution. 

9 
7. Record the sample number and location, date, time, operator, 

and results in the field logbook. 

2.2.3 Data Reduction and Interpretation 

There is no data reduction required for this instrument. Because 

the instrument measures an indicator parameter, interpretation of 

data are straight forward. 

2.3 POST OPERATION 

2.3.1 Field 

If the equipment has come in contact with potential contaminants, 

decontaminate all equipment as described in Procedure 6. If the 

equipment has become dirty, be sure to clean off visible dust or 

dirt. Always clean the probe with distilled water and wrap with a 

damp paper towel immediately after each use. Damage can occur to 

the electrode if an acidic, alkaline, or organic rich solution is 

left on the electrode. 

9 
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Prior to leaving the site each day the following items will be 

completed: 

1. Record all observations and notes in the logbook. 

2. Complete all logbook entries which will include project name 

and number, date, field time, personnel, visitors on-site, 

weather conditions, site conditions and any other pertinent 

data. 

3. Review logbook entries and verify accuracy of entries. Sign 

the last page of that day's entry. 

2.3.2 Office 

All water cjuality instruments will be cleaned in the laboratory by 

the FEM before the instrxunent is used again. When returning the 

instrument and supplies to the FEM, the following items will be 

completed: 

1. Report any equipment malfunction and/or damage^. 

2. Copy field logbook for project file. 

3. Copy any field maps used for project file. 
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REFERENCE SOURCES ^ 

Operating Manual for Conductivity Meter, Cole Palmer 

Cole Palmer 
7425 North Oak Park Ave. 
Chicago, IL 60648 
Telephone (312) 647-7600 
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INSTRUCTION MANUAL 

CONDUCTIVITY 

METER 
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QUICK OPERATION 

1. OPEN SHIPPING BOX - TAKE OUT INSTRUMENT 

2. ANY DAMAGE? 
-REPORT TO FREIGHT COMPANY 
-CALL DISTRIBUTOR 

3. CONNECT CONDUCTIVITY PROBE 

4. TURN INSTRUMENT ON (CHECK BATT +, BATT -) 
NOTE: BATTERIES ARE INCLUDED! 

5. TURN RANGE SWITCH TO POSITION xlk 

6. CENTER GAL KNOB 

7. RINSE PROBE IN D.I. WATER 

8. INSERT PROBE IN SAMPLE 

9. DECREASE RANGE SWITCH UNTIL READING IS 
BETWEEN lOX AND 9095 OF SCALE 

10. CHOOSE CALIBRATION STANDARD FOR THAT RANGE 

11. RINSE PROBE IN D.I. WATER 

12. MEASURE CALIBRATION STANDARD, AND ADJUST 
CAL KNOB FOR CORRECT READING 

13. RINSE PROBE IN D.I. WATER 

14. MEASURE SAMPLE 

-READ INSTRUCTION MANUAL-

Q 

CONDUCTIVITY METER 

TABLE OF CONTENTS 

"QUICK OPERATION" (INSIDE FRONT COVER) 

1. INSTRUMENT FAMILIARITY page 2 

2. GENERAL OVERVIEW page 3 

3.. OPERATION page 3 

4. CALIBRATION page 4 

5. MEASUREMENT GUIDELINE .page 4 

G. THEORY page 5 

7. CIRCUIT FUNCTION page G 

8. ELECTRODE CARE page. 7 

9. STANDARDS page 7 

10. TROUBLESHOOTING page 8 

11. SPECIFICATIONS page 10 

WARRANTY (INSIDE BACK COVER) 



1.0 INSTRUMENT FAMILIARITY 
(FRONT PANEL) 

1.1 FUNCTION: 01£/0n/B*tt+/Batt-
0£f: Turns poiter off. 
On: Activates meter. 
B*tt+: Displays pes. battery voItagO. 
Batt-: Displays neg. battery voltage. 

1.2 RANCiE: Five position switch used to select 
the proper conductivity scale. 

x.l 0-2 micromhos 
X 1 0-20 micromhos 
X 10 0-200 microndios 
X 100 0-2000 micromhos 
X Ik 0-20, 000 micromhos 

1.3 CAL: Adjustment used to standardize meter 
with conductivity standards. 

1.4 ZERO ADJUSTMENT SCREW: Zeros analog motor. 

1.5 ANALOG METER: 0-20 micromho scale. Multiplier 
on range switch allows for scale conversion. 
Batt ok scale indicates region where battery 
voltage is adequate for operation. A reading 
below the scale indicates batteries need to 
bo replaced. 

1.5a DIGITAL METER: Digital readout of conduc
tivity and battery voltages. Batt Lo will 
appear when batteries reach approximately 
4.0 volts. 

(REAR PANEL) 

l.G PROBE INPUT: 5 pin din connector for detach
able conductivity probe. 

1.7 POWER: Input for optional wall plug adapter. 
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6.0 THEORY 

G.l Conductivity is the neasurement ot the amount 
of eiectrical current that will flow across 
two noble netal surfaces when a constant volt-
age is applied. Conductivity is a nonselective 
measurement with any charged ion contributing 
to the total conductivity. Organic compounds 
such as phenols, alcohols, oils, etc., do not 
dissociate (ionize) in water and therefore 
have little or no effect on the conductivity. 
Conductivity is normally expressed as micromhos 
per centimeter. In the International System of 
Units (SI) conductivity is expressed as milli-
siemens per meter, whore 1 mS/m is equal to 10 
micromhos per centimeter or 1 S/cm is equal 1 
micromhos per centimeter. 

CONDUCTIVITIES OF SOME COMMON LIQUIDS 

Freshly distilled water 
Potable water 
Normal saline 

.5 to 2.0 micromhos/cm 
50 to 1500 micromhos/cm 
18,400 micromhos/cm 

6.2 Conductivity can be used to determine concen
tration. A nearly linear relationship exists 
between conductivity and ion concentration for 
most ionic compounds below 2,000 micromhos/cm. 
As a result conductivity is often measured to 
determine total dissolved solids (IDS). It is 
important to note that this is only a valid 
methodology when the ionic solution is composed 
of a pure compound since the exact relationship 
between conductivity and concentration varies 
with each ionic compound. 

page 5 

Some examples of the relationship between 
concentration and conductivity are: 

SALT 

Calcium Carbonate 
(CaCo) 
Sodium Chloride 
(NaCl) 
Potassium Chloride 
(KCl) 

CONCENTRATION 

1 G/L 
(1000 ppm) 

1 G/L 
(1000 ppm) 

1 G/L 
(1000 ppm) 

CONDUCTIVITY 
(25 degrees C) 

2300 micromhos/cm 

1990 micromhos/cm 

1880 micromhos/cm 

7.0 CIRCUIT FUNCTION 

An AC voltage is applied to the conductivity 
cell. The signal passed to the detector is propor
tional to the resistance and capacitance of the cell 
and the sample. The synchronous rectifier, which is 
controlled by the oscillator, corrects for the cap-
acitive effect. A purely conductive reading is 
displayed. 
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11.0 SPECIFICATIONS 

1. Lab - a. Unscrew (4) feet, remove shroud 
b. Loose screws on back panel. 
c. Disconnect battery snaps. 
d. Pull battery packs from holder. 
e. Replace all batteries, noting 

polarity. 
f. Reassemble instrument. 

2. Field - a, Remove battery packs from foam 
insert, disconnect snaps. 

b. Replace all batteries, noting 
polar it ies . 

c. Reassemble instrument. 

B. If battery checks are ok and meter fails to 
respond, have instrument serviced. 
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PROCEDURE NO. 9 

GROUND WATER SAMPLING 
9 
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REVISED NOVEMBER 6, 1991 

PROCEDURE NO. 9 

GROUND WATER SAMPLING 

1.0 INTRODUCTION 

Collecting ground water samples from wells requires precise 

procedures to ensure that valid and representative data are 

generated. The procedures will vary only in terms of the equipment 

used, with other modifications necessary to address well 

construction and analytical parameters. 

2.0 EOUIPMENT 

The equipment used for each sampling event will be dependent on the 

following general areas: 

1. Well construction details; and 

2. Analytical parameters. 

The equipment used for ground water sampling programs will be 

capable of purging wells and obtaining samples. In some instances 

the same piece of equipment (e.g. bailers) can be used for both 

procedures. However, the use of well purging equipment (e.g. 
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REVISED NOVEMBER 6, 1991 

2. Sample containers 

3. Preservatives 

4. Ice packs 

5. Coolers 

6. Personal safety equipment 

7. Field and travel blanks 

8. Field logbooks 

9. Sample labels 

10. Chain-of-Custody seals 

11. Chain-of-Custody forms 

12. Sample analysis request forms 

3.0 PROCEDURES 

All equipment that enters a well will be properly decontaminated 

prior to and after each use. Moreover, the equipment will be 

constructed of relatively inert materials which will not leach or 

absorb contaminants. 

3.1 WELL PURGING 

Prior to removing any ground water from a well, the electronic 

water level indicator will be used to obtain a static water level 

from each well following Procedure 5. 

9 
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Once the static water level has been obtained, the volume of 

standing water in the well will be calculated based on the well 

diameter and depth. The volume can be calculated with the 

following formula: 

V = TT r^ hX7.48 gal/ft' 

Where: 

V = well volume (gallons) 

r = inside well radius (feet) 

h = length of water column in well 

Alternatively, the following representative volumes for various 

well diameters can be multiplied directly by the length of the 

water column. 

Inside Casino Diameter Gallons/Linear Foot 

2 inches .16 

4 inches .65 

6 inches 1.47 

8 inches 2.61 

After the well volume is calculated, a minimum of three well 

volumes will be removed from the well. The only exception to the 

minimum purging volume is wells that penetrate water zones that 

E-9-4 
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have such limited hydraulic capacity that removing three well^^ 

volumes is impractical. 

Periodic measurements (e.g. every fifth bailer) of pH, temperature 

and specific conductance will be made as water is purged from the 

well. The stabilization in these parameters indicates 

representative formation water has entered the well. If those 

parameters exhibit significant variability after three well volumes 

have been removed, additional water will be removed until the 

parameters stabilize. 

Purge water from each well will be placed in a calibrated container 

in order to determine when three well volumes has been removed. If 
A 

a pump is used for purging, and a steady flow rate can be^^ 

maintained, the purged volume can be calculated by timing after the 

pumping rate is determined. The pumping rate for each well will be 

determined by evaluating the data collected during the packer 

tests, rising and/or falling head permeability tests and pump 

tests. 

The selection of well purging equipment will generally be dictated 

by well diameter, depth, and accessibility. Wells that are 4 

inches or larger in diameter, and greater than 25 feet in depth, 

will be purged with a submersible pump. 
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3.2 WELL SAMPLING 

The sampling device, a dedicated teflon bailer, will be precleaned 

prior to obtaining the sample. The bailer line (e.g. 

polypropylene) and disposable gloves will be discarded after 

sampling each well. Care will be exercised so the bailer line does 

not contact the ground surface during sampling. The bailer will be 

slowly lowered into the well to prevent excessive ground water 

agitation and aeration. Water in the bailer will be poured 

directly into the sample containers. Ground water samples analyzed 

for dissolved metals will be field filtered prior to placement in 

the appropriate container. The appropriate preservatives will be 

added to the containers after they are filled or added at the 

laboratory before the containers are sent to the field. The 

samples will be maintained at 4*0. It will be noted that most 

pumps are not suitable for sampling due their effects upon samples 

for chemical analyses. 

3.3 FIELD FILTERING 

Ground water samples collected for dissolved metals analysis will 

be field filtered upon sample collection and prior to preservation. 

Filtration will be performed using disposible .45 micron filters. 

Particularly turbid samples may be pre-filtered utilizing a glass 

fiber filter prior to the .45 micron filter to speed the process. 
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After filtration, the ground water samples will be placed in 

laboratory supplied containers, preserved with nitric acid to a pH 

of less than two, placed on ice, and shipped to the contracted 

laboratory. 

3.4 DECONTAMINATION 

All sampling equipment, with the exception of disposable bailer 

lines will be decontaminated following Procedure 6 between each 

sampling event. Dedicated check valve bottom fill bailers will be 

used for each well, to allow the bailers to be decontaminated in a 

controlled environment (e.g. laboratory) after each sampling round 

is completed. 9 
Submersible pumps, hoses and electric lines will be wiped and then 

placed into a container with clean water and laboratory detergent. 

The water and detergent will be circulated through the pump and 

discharge hose by pumping. A final equipment rinse and circulation 

will be made with potable water. 

Other types of pumps may require disposal of the discharge hose 

after each well is purged. The pump body, valves, etc. will then 

be cleaned following Procedure 6. 

0 
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AGC ANALYTICAL DATA MANAGEMENT 
STANDARD OPERATING PROCEDURES 

I. 2. 3. 4. 
PROPOSAL/ 

PROJECT PLANNING 
ORDER BOTTLES 
FIELD SAMPLING 

CREATE 
PROJECT TRACKER 

CREATE 
SAMPLE TRACKER 

PROPOSAL/ 
PROJECT PLANNING 

ORDER BOTTLES 
FIELD SAMPLING 

CREATE 
PROJECT TRACKER 

CREATE 
SAMPLE TRACKER 

8. 7. 6. 5. 

LEVEL I QA/QC 
RESULTS TRACKER AND DATA RESULTS 

INITIAL QA/QC LEVEL I QA/QC RESULTS SUMMARY RECEIVED INITIAL QA/QC 
TABLES 

PROJECT MANAGER 
APPROVAL, FILE ALL 

Level IQA/QC is the tninimim data review required for each project. 
Identifies the Standard Operating Procedure step. Descriptions of each step are found on attached summary. 

I [Indicates a level of QA/QC review. 
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AGC ANALYTICAL DATA MANAGEMENT 
STANDARD OPERATING PROCEDURE 

1. PROPOSAL/PROJECT PLANNING 
Initiate sample collection process with Data Validation Specialist. Determine Data Quality 
Objectives, sampling locations, parameters, analytical methods, data deliverables and 
schedule. 

2. CREATE PROJECT TRACKER 
Add project to Project Tracker (see attached example). Project Tracker will contain project 
name, number and manager, sample location/ID, sample start and completion date, date 
results expected, level of QA/QC required and date QA/QC completed. A weekly updated 
printout of the project tracker will be maintained in the QA area for anyone's review. 

3. LABORATORY COORDINATION - ORDER BOTTLES, FIELD SAMPLING 
Definemethodogies to be used, parameters to be analyzed and specific handling/preservation 
requirements. Order bottles and set schedule with laboratory. Collect samples. 

4. CREATE SAMPLE TRACKER 
Create sample tracker unless not required for Level I QA/QC (required for Level II QA/QC). 
The sample tracker will be completed using the chain-of-custody and will include all of the 
samples collected for a given project. At a iimumum, the sample tracker will consist of the 
AGC location/sample ID, laboratory ID, sample matrix, sample collection date, laboratory 
performing analysis, analytical parameters and methods, and sample-specific notes. An 
additional tracker can be created for coordinates ifprovided. An example of a sample tracker 
is attached. 

5. INITIAL QA/QC 
Check chains-of-custodies against the project specifications. Complete an initial QA/QC 
review (see attached checklist) and file in QA project file. Check that the list of parameters 
is accurate and note any deviations fi:om sampling plan. Verify that samples have been 
collected from all locations specified and note deviations fi:om sampling plan. Verify receipt 
of samples at analytical lab were in good condition and inform project manager if major 
changes are evident. 

6 DATA RESULTS RECEIVED 
Upon data receipt, inform project managers unvalidated results are available. Data will be 
stored in a project file in the QA area with a slip sheet (see attached example) attached 
describing the review status of the data. 

7. RESULTS TRACKER/RESULTS SUMMARY TABLE 
Using laboratory diskette deliverables, import data into results tracker. If diskette 
deliverables are not supplied, enter results firom laboratory data package Form Is. Construct 
data summary tables by exporting the results firom the database. The results tracker is 
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required for Level IIA and Level IIB and data summary tables are required for Level IIB. At 
a minimum, summary tables will include project name and number, dates of sample 
collection, sample location/sample ID, parameters analyzed, results, qualifiers, detection 
limits, qualifier definitions, and signature of QA Scientist. Data summary tables are 
incomplete until data validation has been completed and all appropriate qualifiers have been 
added to the data summary tables. 

8. LEVELIQA/QC 
Complete Level IQA/QC review checklist (see attached checklist). Verify all analyses were 
performed as requested and as per method requested (including detection limits). Verify all 
samples have reported results for the parameters requested and that there are no extreme 
results. Verify holding times have not been exceeded. Check field blank contamination, 
field duplicate precision, total versus dissolved results, and sample data (results and forms) 
where applicable. If any of the preceding do not comply with QA/QC specifications, request 
additional information or additional analyses firom the laboratory as needed and make 
necessary qualifications. 

9. LEVEL IFINALIZATION 
Enter required qualifications into results tracker. If Level I QA/QC is the final QA/QC check 
required then verify that the Level I QA/QC review checklist is complete, update Project 
Tracker and print out Project Status Form, Copy Level I QA/QC checklist and Project Status 
Form for project manager to confirm that QA review is complete. Skip to #12. 

10. LEVEL II QA/QC 
Level IIA or Level IIB Review will be performed. 

a. Level IIA -
Complete Level IIA review checklist. Reviewuses QA/QC summary sheets supplied 
by the analytical laboratory. Validation consists of a review of these summary sheets 
for laboratory blank contamination, matrix spike and matrix spike duplicate recovery, 
laboratory and field duplicate relative percent difference, QC check sample recovery, 
and any additional summary forms (calibration, intemal standard areas, etc.). Data 
results are not recalculated or verified. Any out of criteria QC checks are noted and 
appropriate data validation qualifiers are applied. 

b. Level IIB -
Review consists of a full data validation of a "CLP" or "CLP-like" data package. 
Validation will include examination of all items listed in a Level IIA validation, in 
addition to all instrument logs, analyst run logs, and chromatographs. All results will 
be recalculated and verified. A data validation report will be completed describing 
the usability of the sample data and appropriate data validation qualifiers will be 
added to the data summary tables. 

11. LEVEL II FINALIZATION 
To fmalized data management, a second QA reviewer will verify consistency between 
reports, checklists, summary tables and databases and perform data and qualifier checks. 
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The project tracker, sample tracker, validation reports, validation spreadsheets and sample 
results database are finalized. The completed validation report and summary tables are 
copied for the Project Manager for final review. 

12. PROJECT MANAGER APPROVAL, FILE ALL 
The Proj ect Manager's comments are addressed and, if necessary, data validation reports and 
summary tables are edited. All data management checklists, tables, and reports are filed in 
the project file. Data tables for reports can be completed at this time if requested by the 
Project Manager. 
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SAMPLE TRACKER 5/21/98 

EVENT ID LAB 1 LAB ID SAMPLE LOC COCID OUPL MATRIX DATE SAMPLED DESCRIPTION 

MONTHLY SAMPLING LLI 273811 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 7/3/97 GRAB SAMPLE 
MONTHLY SAMPLING LLI 273811 TRIP BLANK TRIP BLANK TB WATER 7/1/97 TRIP BLANK 
MONTHLY SAMPLING LLI 276422 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 8/19/97 GRAB SAMPLE 
QUARTERLY SAMPLING LLI AIR STRIPPER INFLUENT AIR STRIPPER INFLUENT WATER 9/4/97 GRAB SAMPLE 

MONTHLY SAMPLING LLI AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 9/4/97 GRAB SAMPLE 
QUARTERLY SAMPLING LLI 277827 AIR STRIPPER INFLUENT AIR STRIPPER INFLUENT WATER 9/11/97 GRAB SAMPLE 
MONTHLY SAMPLING LLI 277827 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 9/11/97 GRAB SAMPLE 
MONTHLY SAMPLING LLI 279828 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 10/10/97 GRAB SAMPLE 
MONTHLY SAMPLING LLI 281583 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 11/6/97 GRAB SAMPLE 
QUARTERLY SAMPLING LLI 283877 AIR STRIPPER INFLUENT INFLU WATER 12/5/97 GRAB SAMPLE 
MONTHLY SAMPLING LLI 283677 AIR STRIPPER EFFLUENT EFF WATER 12/5/97 GRAB SAMPLE 
SEMI ANNUAL SAMPLING 
SEMI ANNUAL SAMPLING 
SEMI ANNUAL SAMPLING 

LLI 
LU" 
LLI 
LU 

283677 MW-2 MW-2 WATER 12/5/97 GRAB SAMPLE SEMI ANNUAL SAMPLING 
SEMI ANNUAL SAMPLING 
SEMI ANNUAL SAMPLING 

LLI 
LU" 
LLI 
LU 

283677 
283677 

MW-1 MW-1 WATER 12/5/97 GRAB SAMPLE 
SEMI ANNUAL SAMPLING 
SEMI ANNUAL SAMPLING 
SEMI ANNUAL SAMPLING 

LLI 
LU" 
LLI 
LU 

283677 
283677 MW-7 MW-7 WATER 12/5/97 GRAB SAMPLE 

MONTHLY SAMPLING 

LLI 
LU" 
LLI 
LU 285300 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 1/8/98 GRAB SAMPLE 

ANNUAL SAMPLING LLI 
LLI ~ 

285300 VAPOR PHASE CARBON VAPOR PHASE CARBON SOLID 1/8/98 COMPOSITE 
MONTHLY SAMPLING 

LLI 
LLI ~ 287155 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 2/6/98 GRAB SAMPLE 

ANNUAL SAMPLING LLI 288780 MW-2 MW-2 WATER 3/3/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288780 MW-3 MW-3 WATER 3/3/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288780 MW-6 MW-6 WATER 3/3/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288780 MW-5 MW-5 WATER 3/4/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288780 MW-4 MW-4 WATER 3/4/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288780 BW-1 BW-1 WATER 3/4/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288780 MW-7D MW-7D FD WATER 3/4/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 

LLI 
288780 MW-1 MW-1 WATER 3/5/98 GRAB SAMPLE 

ANNUAL SAMPLING 
LLI 
LLI 288781 AIR STRIPPER INFLUENT AIR STRIPPER INFLUENT WATER 3/5/98 GRAB SAMPLE 

ANNUAL SAMPLING LLI 288781 AIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 3/5/98 GRAB SAMPLE 
ANNUAL SAMPLING LLI 288781 EQUIPMENT BLANK EQUIPMENT BLANK EB WATER 3/3/98 GRAB SAMPLE 
ANNUAL SAMPLING 
ANNU/\L"SAMPLING' 
FRENCH CREEK 

LLI 288781 TRIP BLANK TRIP BLANK TB WATER 3/3/98 TRIP BLANK ANNUAL SAMPLING 
ANNU/\L"SAMPLING' 
FRENCH CREEK 

LLI 288780 MW-7 MW-7 WATER 3/4/98 GRAB SAMPLE 
ANNUAL SAMPLING 
ANNU/\L"SAMPLING' 
FRENCH CREEK LLI 289862 FRCR-3 FRCR-3 SURFACE WATER 3/24/98 GRAB SAMPLE 
FRENCH CREEK LLI 289862 FRCR-4 FRCR-4 SURFACE WATER 3/24/98 GRAB SAMPLE 
FRENCH CREEK LU 289862 FRCR-4 FRCR-4D FD SURFACE WATER 3/24/98 GRAB SAMPLE 
FRENCH CREEK LLI 289862 |FRCR-5 FRCR-5 SURFACE WATER 3/24/98 GRAB SAMPLE 
FRENCH CREEK LLI 289862 FRCR-6 FRCR-6 SURFACE WATER 3/24/98 GRAB SAMPLE 
FRENCH CREEK LLI 289882 FRCR-2 FRCR-2 SURFACE WATER 3/24/98 1 GRAB SAMPLE 
FRENCH CREEK LLI 289862 FRCR-1 FRCR-1 SURFACE WATER 3/24/98 1 GRAB SAMPLE 
FRENCH CREEK LLI 289862 TRIP BLANK TRIP BLANK TB WATER 3/24/98 1 TRIP BLANK 
MONTHLY SAMPLING LLI 290914 lAIR STRIPPER EFFLUENT AIR STRIPPER EFFLUENT WATER 4/10/9E 1 GRAB SAMPLE 
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SAMPLE TRACKER 5/21/98 

ANALYTES NOTES 
BTEX, PCE, ICE, CARBON CCL4, VINYL CHLORIDE, PH, TSS, TOTAL FE, MN 
BTEX, PCE, TCE, CARBON CCL4. VINYL CHLORIDE 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, CHLOROFORM, TRANS-1,2-DCE RESAMPLED 9/11/97 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE RESAMPLED 9/11/97 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN, CHLOROFORM, TRANS-1,2-DCE 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
CHLOROFORM, TCE, CARBON CCL4 
CHLOROFORM, TCE, CARBON CCL4 
CHLOROFORM. TCE, CARBON CCL4 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
TCLP VOCS 
BTEX, PCE, TCE, CARBON CCL4, VINYL CHLORIDE, PH TSS, FE, MN 
601/602 LIST 
CHLOROFORM, CARBON TETRACHLORIDE, TCE 
CHLOROFORM, CARBON TETRACHLORIDE, TCE 
CHLOROFORM, CARBON TETRACHLORIDE, TCE 
CHLOROFORM, CARBON TETRACHLORIDE, TCE 
CHLOROFORM, CARBON TETRACHLORIDE, TCE 
601/602 LIST 
601/602 LIST 
PH, TSS, MN, FE, VINYL CHLORIDE, 1,1,DCE, TRANS 1,2-DCE, CHLOROFORM, 1,2-DCA, CARBON TETRACHLORID 
PH, TSS, MN, FE, VINYL CHLORIDE, BTEX, CARBON TETRACHLORIDE, TCE, PCE 
601/602 LIST 
601/602 LIST 
601/602 LIST 
VOA 601/602 
VOA 601/602 
VOA 601/602 
VOA 601/602 
VOA 601/602 
VOA 601/602 
VOA 601/602 
VOA 601/602 
BTEX, CARBON CCL4, PCE, TCE, VINYL CHLORIDE, FE, MN. TSS AND PH 
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RESULTS 5/21/98 

I TOR L I GROUP LAB ID PARAMETER RESULT UNITS FLAG Q DL 
2738115 IRON M 0.042 MG/L 0.002 
2738115 MANGANESE M MG/L 0.0007 
2738115 PH WC 8.03 STD. UNITS 0.01 
2738115 TOTAL SUSPENDED SOLIDS WC MG/L 
2738115 VINYL CHLORIDE UG/L 
2738115 CARBON TETRACHLORIDE UG/L 
2738115 TRICHLOROETHENE UG/L 
2738115 BENZENE lUG/L 
2738115 TETRACHLOROETHENE UG/L 
2738115 TOLUENE UG/L 
2738115 ETHVLBEN2ENE UG/L 
2738115 XYLENES (TOTAL) UG/L 
2738116 VINYL CHLORIDE UG/L 

•2738116 CARBON TETRACHLORIDE UG/L 
2738116 TRICHLOROETHENE UG/L 
2738116 BENZENE UG/L 
2738116 TETRACHLOROETHENE UG/L 
2738116 TOLUENE UG/L 
2738116 ETHYLBENZENE UG/L 
2738116 [XYLENES (TOTAL) UG/L 
2764223 IRON M 0.85 MG/L 0.004 
2764223 MANGANESE M 0.0122 MG/L 0.0008 
2764223 PH WC 8 STD. UNITS 0.01 
2764223 TOTAL SUSPENDED SOLIDS MG/L 3. 
2764223 VINYL CHLORIDE UG/L 
2764223 CARBON TETRACHLORIDE UG/L 
2764223 TRICHLOROETHENE UG/L 
2764223 BENZENE UG/L 
2764223 TETRACHLOROETHENE UG/L 
2764223 TOLUENE UG/L 
2764223 ETHYLBENZENE UG/L 
2764223 XYLENES (TOTAL) UG/L 
2778278 IRON 0.816 MG/L 0.004 
2778278 MANGANESE 0.0032 MG/L 0.0008 
2778278 PH WC 6.99 STD. UNITS 0.01 
2778278 TOTAL SUSPENDED SOLIDS WC MG/L 3.4 
2778278 VINYL CHLORIDE V UG/L 
2778278 CARBON TETRACHLORIDE 6 UG/L 
2778278 TRICHLOROETHENE 870 UG/L 10 
2778278 BENZENE V UG/L 
2778278 TETRACHLOROETHENE UG/L 
2778278 TOLUENE UG/L 
2778278 ETHYLBENZENE V UG/L 
2778278 XYLENES (TOTAU UG/L 
2778278 CHLOROFORM V 34 UG/L 
2778278 TRANS-1,2-DICHLOROETHENE UG/L 
2778279 IRON M 0.036 MG/L 0.004 
2778279 MANGANESE M MG/L 0.0008 
2778279 IPH WC 8.09 STD. UNITS 0.01 
2778279 ITOTAL SUSPENDED SOLIDS WC MG/L 3.4 
2778279 IVINYL CHLORIDE UG/L ¥ 2778279 CARBON TETRACHLORIDE UG/L 
2778279 TRICHLOROETHENE UG/L 
2778279 BENZENE UG/L lu iy_L 
2778279 TETRACHLOROETHENE |V 

"F 
UG/L |U jU j 1 

2778279 ITOLUENE UG/L K 
2778279 ETHYLBENZENE UG/L U i 
2778279 'XYLENES (TOTAL) UG/L U u ; 
2798285 IRON iM MG/L U |U ; 0.004 
2798285 [MANGANESE IM MG/L lu [U ; 0.0008 
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RESULTS 5/21/98 

NOTES DILUTION 1 METHOD 
llEPA METHOD 200.7 
llEPA METHOD 200.7 
1 EPA METHOD 150.1 
1 EPA METHOD 160.2 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 

• 1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 200.7 

- 1 EPA METHOD 200.7 
1 EPA METHOD 150.1 
1 EPA METHOD 160.2 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 200.7 
1 EPA METHOD 200.7 
1 EPA METHOD 150.1 
1 EPA METHOD 160.2 
1 EPA METHOD 624 
1 EPA METHOD 624 
I|EPA METHOD 624 
1 tPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 200.7 
1 EPA METHOD 200.7 
1 EPA METHOD 150.1 
1 EPA METHOD 160.2 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 624 
1 EPA METHOD 200.7 
1 EPA METHOD 200.7 
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PROJECT STATUS CHECKLIST 

Project Name: Sampling Eveiit/Date(s): 

Project Number: Laboratoiy Name: 

Proj ect Manager: 

1 Proj ect tracker initiated 

2 Samples collected and chain-of-custodies received 

3 1st Intemal checklist completed 

4 Fax Recieved 

5 Data deliverables received (Expected on ) 

6 Proj ect Manager informed that data results have b een received 

7 Sample tracker initiated 

8 Level IQA/QC validation started 

9 Level 1 QA/QC validation completed 

10 Level IIA data validation started 

11 Level n A data validation completed 

12 Level 11B data validation started 

13 Level 11B data validation completed 

14 Data QA qsreadsheets constructed 

15 Level II data validation reports and/or checklists verified 

16 Level 11 data validation reports and/or checklists finalized 

17 Level 11 QA/QC data validation qualifiers entered into results tracker 

18 Database entries verified 

19 Data management finalized (project tracker, sample tracker, QA/QC 
spreadsheets, data validation reports and checklists) 

Date Initials 



Project Name: 

Project Number: 

Project Manager: 

INITIAL QA/QC REVIEW CHECI$1.IST 

Sampling Event/Date(s): 

Laboratory Name: 

1 Verify the parameters listed for analyses on the chain-of-custody are consistent with those 
listed in the Workplan, QA plan, and^or proposal. 

Yes No 

Comments/deviations: 

Verify the methods listed on the chain-of-custody are consistent with those listed in the Workplan, 
QAplan, and/or proposal. 

Yes No 

Comments/deviations: 

Verify all sample locations were sampled, the correct number of samples were collected and 
the locations are consistent with the Worlqplan, QA plan, and/or proposal. 

Yes No 

Comments/deviations: 

Verify the project tracker is updated. 

Yes I No 

If no, e^qplain: 

Verify a project status form is initiated. 

Yes No 

If no, e:q)lain: 

6 Verify the Proj ect Manager has been informed of any deviations noted on this form. 

Yes I No 

Additional Comments: 

Q.A. Scientist: Date; 



LEVEL I QA/QC DATA REVIEW CHECKLIST I of2 

Project Name: 

Project Number: 

Project Manager: 

Sampling Event/Date(s): 

Laboratory Name: 

Laboratory Case Number: 

1 Verify Initial QA/QC review is complete. 

Yes I No 

If no, complete initial QA/QC review before proceeding with Level I QA/QC review. 

Verify the chain-of-custody is present. 

Yes No 

Comments: 

3 Veiify the sample ID on the chain-of-custody matches the laboratory sample ID. 

Yes No 

Comments: 

Verify the analyses requested have been performed. 

No I I Yes 

Comments; 

Verify the analyses were performed using the requested methods. 

Yes I I No 

Comments: 

Verify results were reported for all samples collected and all parameters requested. 

r~ Yes 

Comments: 

No 

Verify no extreme residts were reported. 

Yes I No 

Comments: 

QA Scientist: Date; 



LEVEL I QA/QC DATA REVIEW CHECKLIST 2 of 2 

Project Name: 

Project Nimber: 

Project Manager: 

Sampling Event/Date(s): 

Laboratory Name: 

Laboratory Case Number: 

8 Verify samples were analyzed within holding time criteria. 

No I I Yes 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify there is no field, equipment, or trip blank contamination present. 

I No I Yes NA 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

10 

11 

Verify a field duplicate sample was collected and reproducibility is within acceptance criteria. 

NA I Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Field duplicate samples: 
Qualifiers applied: 

Verify that the total metal results are greater than or equal to the dissolved metal results (total chromium 
greater than hexavalent chromium). 

Yes No NA 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

12 Verify Level I QA/QC review is complete. 

Yes I No 

13 Verify if Level n QA/QC review is required. 

No I Level IIA Level HB 

Additional Comments: 

Q.-^. Scientist ; Dste; 



Project Name: 

Project Number: 

Project Manager: 

LEVEL IIA QA/QC DATA REVIEW CHECKLIST 

Sampling Event/Date(s): 

Laboratory Name: 

Laboratory Case Number: 

lof2 

1 Verify Level I QA/QC review was corrqjleted. 

Yes I No 

Comments: 

Verify a method or laboratory blank was analyzed with the samples and that there is no blank 
contamination present. 

Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify the appropriate instrument calibration was performed and that the calibration is acceptable. 

No Yes 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify calibration verification standards were analyzed with the samples and that the calibration 
verification standard results were within acceptance criteria. 

Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify a laboratory replicate was performed and that the percent difference is within 
acceptance criteria. 

Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Q.A Scientist: Date: 



LEVEL IIA QA/QC DATA REVIEW CHECKLIST 2 of 2 

Project Name: 

Project Number: 

Project Manager. 

Sampling Event/Date(s): 

Laboratory Name: 

Laboratory Case Number: 

Verify a laboratory matrix qrike was performed and the percent recovery is within 
accq)tance criteria. 

Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify a laboratory control standard was performed and the percent recovery is withiu accqjtance 
criteria. 

Yes No NA 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify a serial dilution was performed and the percent difference is within the acceptance criteria. 

NA Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify Level EA QA/QC review is complete. 

Yes I No I 

Additional Comments: 

QA Scientist: Date; 



Site Name: 
Project Number: 
Sampling Date(s): 

Compound List: 

Method: 

VOLATBLE DATA VALIDATION SUMMARY 

Laboratory: 
Case/Order No.: 

TCL 

CLP sow 3/90 

Priority Pollutant 

40 CFR 136 

Appendix IX 

SW-846 Method 

Other. 

Other 

The following table indicates the data validation criteria examined, any problems identified, and the QA action applied. 

Data Validation Criteria: Accqit FYI Qualify Comments 

Holding Times 

GC/MS Tunmg 

Initial Calibrations 

Blank Analysis Results 

MS/MSD Results 

Internal Standard Areas/RT 

nC Identification 

System Performance 

Ofgail A^essrhj^i^oipi^ 

lis 

sisii 

Other 

•lili 
lii 

9 

iwK: 

~ 
ii 

Ill: 

5||| 

ill 

ii 

General Comments: 

Accept - No qualification required. 
FYI - For your information only, no qualification necessary. 
Qualify - Qualify as rejected, estimated or biased, 
NR - Not Reviewed 
NA - Not Applicable 

QA Scientist 
Date 



Site Name: 
Project Number: 
Sampling Date(s): 

Compound List; 

Method: 

SEMIVOLATILE DATA VALIDATION SUMMARY 

Laboratory: 
Case/Order No.; 

•TCL 

CLP SOW 3/90 

Priority Pollutant 

40 CFR 136 

Appendix K 

'sW-846 Method 

Other, 

Other 

The following table indicates the data validation criteria examined, any problems identified, and the QA action applied. 

Data Validation Criteria: accept FYI qualify Comments 

Holding Times 

GC/MS Tuning 

Initial Calibrations 

Contmuing Calibrations 

Blank Analysis Results 

System Monitoring/Sturogate Results 

MS/MSD Results 

Field Duplicate Results 

Internal Standard Areas/RT 

Target Compound Identification 

TIC Identification 

Quantitation/Detection Limits 

System Performance 

Overall Assessment of Data 

Other: 

General Comments: 

Accept - No qualification required. 
FYI - For your information only, no qualification necessary. 
Qualify - Qualify as rejected, estimated or biased. 

NA - Not analyzed. 
NR -Notreviewed. 

QA Scientist _ 
Date 



Site Name: 
Project Number: 
Sampling Date(s): 

Compound List: 

Method: 

INORGANIC DATA VALDDATION SUMMARY 

Laboratory: 
Case/Order No.: 

TAL 

I |CLPS0WILM04. 

Priority Pollutant 

40 CFR 136 

Appendix K 

]]]]SW-S46 Method 

[other. 

Other 

The following table indicates the data validation criteria examined, any problems identified, and the QA action applied. 

Data Validation Criteria: 

Holding Times 

Continuing Calibrations 

Blank Analysis Results 

Duplicate Results 

Spike Analysis Recoveries 

Laboratory Control Sample Results 

Quantitation/Detection Limits 

Other: 

accept FYI qualify Comments 

iil 

ili: 
ill 

;iii 

IP 

Mm 
liil 

iil 

Kiiasf? 

lilt 

isSiSS-

mm 
Wmy 

Ill 

ill 

General Comments: 

Accept - No qualification required. 
FYI - For your infonnation only, no qualification necessaiy. 
Qualify - Qualify as rejected, estimated or biased 
NA - Not applicable. 
MR-Not reviewed. 

QA Scientist _ 
Date 



WET CHEMISTRY DATA VALIDATION.SUMMARY 

Site Name; 
Project Number: 
Sampling Date(s): 

Parameter List: 

Method: 

Laboratory: 
Case /Order No.: 

The following table indicates the data validation criteria examined, any problems identified, and the QA action applied. 

Data Validation Criteria: accept FYI qualify Comments 

Initial Calibration 

Laboratory Control Sample Results 

Duplicate Analysis Results 

r- tJ !• * A I • T1 1 Field!:Buphcate Analysis Results 

Matrix Spike Analysis Results 

Overall Assessment of Data 

:i
w

 

ill-

liii: •ss;;;a;s:: IB liii: 

liii 
iT;::::;:::!:;:;;;. 

liii 
iT;::::;:::!:;:;;;. 

iit 

II
I 

S:^.; 

• 

General Comments: 

Accept - No qualification required. 
FYI - For your information only, no qualification necessary. 
Qualify - Qualify as rejected, estimated or biased 

NA - Not Applicable 
NR - Not Reviewed 

QA Scientist, 
Date 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 
USEPA CLP FORM 1 

Advanced GeoServices Corporation 
Proj: Burgess Battery Site 

Subm: November 9, 1998 Samples 

Submittal Number; 34836- 6 
Location: 
Contact: Jennifer L. Rice 
Phone: (616) 975-4500 

CAS No. C-2-AR Data Qualifiers Units 
C I Q I M 

Lab Sample No: 210856 

7439-92-1 Lead, Total 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

* 335 

Rieger 
11/09/98 
14:20 

11/10/98 
07:30 

* See attached Statement of Data Qualifications. 

P mg/kg dry 

This report shall not be reproduced except in full, without written authorization of TriMatrLx Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5555 Glenwood Hills Parkway SE • PO Box 888692 • Grand Rapids, MI 49588-8692 • (616) 975-4500 • Fax (616) 942-7463-



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 
USEPA CLP FORM 1 

Advanced GeoServices Corporation 
Proj: Burgess Battery Site 

Subm: November 9, 1998 Samples 

Submittal Number: 34836- 6 
Location: 
Contact: Jennifer L. Rice 
Phone: (516) 975-4500 

CAS No. 
B-2-BR Data Qualifiers Units 

C I Q I M 

Lab Sample No: 210857 

7439-92-1 Lead, Total 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

58 

Rieger 
11/0.9/98 
14:45 

11/10/98 
07:30 

I P mg/kg dry 

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc. 
Indmdual sample results relate only to the sample tested. 

5555 Glenwood Hills Parkway SE • PO Box 888592 • Grand Rapids, Ml 49588-8692 • (616) 975-4500 • Fax (616) 942-7463 



# 

^^Labo 
TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 
USEPA CLP FORM 1 

Advanced GecServices Corporation 
Proj: Burgess Battery Site 

Subm: November 9, 1393 Samples 

Submittal Number: 34836- 6 
Location: 
Contact: Jennifer L. Rice 
Phone: (616) 975-4500 

CAS No. 
B-1-FR Data Qualifiers Units 

C I Q I M 

Lab Sample No: 210858 

7439-92-1 Lead, Total 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

69 

Rieger 
11/09/98 

15:00 
11/10/98 

07:30 

I P mg/kg dry 

This report shall not be reproduced except In full, without written authorization of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5555 Glenwood Hills Parkway SE • PO Box 888692 • Grand Rapids, Ml 49588-8692 • (616) 975-4500 • Fax (616) 942-7463 



ATTACHMENT D 

^ OF THE 

QUALITY ASSURANCE PROJECT PLAN 

REFINED METALS CORPORATION SITE 

DATA VALIDATION CHECKLIST 
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AGC ANALYTICAL DATA MANAGEMENT 
STANDARD OPERATING PROCEDURES 

1. 
PROPOSAL/ 

PROJECT PLANNING 

2. 
ORDER BOTTLES 
FIELD SAMPLING 

3. 
CREATE 

PROJECT TRACKER 

4. 
CREATE 

SAMPLE TRACKER 

8. 7. 6. 5. 

LEVEL I QA/QC 
RESULTS TRACKER AND DATA RESULTS 

INITIAL QA/QC LEVEL I QA/QC RESULTS SUMMARY RECEIVED 1 INITIAL QA/QC 
TABLES 

PROJECT MANAGER 
APPROVAL, FILE ALL 

Level IQA/QC is the minimim data review required for each project. 
#• • Identifies the Standard Operating Procediue step. Descriptions of each step are found on attached sununaiy. 

|lndicates a level of QA/QC review. 

Dvsop 



AGC ANALYTICAL DATA MANAGEMENT 
STANDARD OPERATING PROCEDURE 

1. PROPOSAL/PROJECT PLANNING 
Initiate sample collection process with Data Validation Specialist. Determine Data Quality 
Objectives, sampling locations, parameters, analytical methods, data deliverables and 
schedule. 

2. ORDER BOTTLES, FIELD SAMPLING 
Order bottles and set schedule with laboratory. Collect samples. 

3. CREATE PROJECT TRACKER 
Add project to Project Tracker (see attached example). Project Tracker will contain project 
name, number and manager, sample location/ID, sample start and completion date, date 
results expected, level of QA/QC required and date QA/QC completed. A weekly updated 
printout of the project tracker will be maintained in the QA area for anyone's review. 

/ 4. CREATE SAMPLE TRACKER 
Create sample tracker unless not required for Level I QA/QC (required for Level II QA/QC). 
The sample tracker will be completed using the chain-of-custody and will include all of the 
samples collected for a given project. The sample tracker consists of the AGC 
location/sample ID, laboratory ID, sample matrix, sample collection date, laboratory 
performing analysis, analytical parameters and methods, and sample-specific notes. An 
additional tracker can be created for coordinates if provided. An example of a sample tracker 
is attached. 

5. INITIAL QA/QC - all chains of custodies checked against the project specifications. 
Complete an initial QA/QC review (see attached checklist) and file in QA project file. 
Check that the list of parameters is accurate and note any deviations fi-om sampling plan. 
Verify that samples have been collected from all locations specified and note deviations from 
sampling plan. Verify receipt of samples at analytical lab were in good condition, and inform 
project manager if major changes are evident. 

6. DATA RESULTS RECEIVED 
Upon data receipt, inform project managers unvalidated results are available. Data will be 
stored in a project file in the QA area with a slip sheet (see attached example) attached 
describing the review status of the data. 

7. RESULTS TRACKER/RESULTS SUMMARY TABLE 
Using laboratory diskette deliverables, import data into results tracker. If diskette 
deliverables are not supplied, enter results from laboratory data package Form I's. From the 
database, export the results to data summary tables. The results tracker is required for Level 
HA and Level DDB and data summary tables are required for Level IIB only. At a minimum, 
summary tables will include project name and number, dates of sample collection, sample 
location/sample ID, parameters analyzed, results, qualifiers, detection limits, qualifier 
definitions, and signature of QA Scientist. 

F;\OFfC£AGC\COMMON\QA\DATA\FORMS\dataingt5op.wpd 1 



/ 

8. LEVEL IQA/QC 
Complete Level I QA/QC review checklist (see attached checklist). Verify all analyses were 
performed as requested and as per method requested (including detection limits). Verify all 
samples have reported results for the parameters requested and that there are no extreme 
results. Verify holding times have not been exceeded. Check field blank contamination, field 
duplicate precision, total versus dissolved results, and sample data (results and forms) where 
applicable. If any of the preceding do not comply with QA/QC specifications, request 
additional information or additional analyses from the laboratory as needed and make 
necessary qualifications. 

9. LEVELIFINALIZATION 
Enter required qualifications into results tracker. If Level I QA/QC is the final QA/QC check 
required then verify that Level I QA/QC review checklist is complete, update Project Tracker 
and print out Project Status Form. Copy Level I QA/QC checklist and Project Status Form 
for project manager to confirm that QA review is complete. Skip to #12. 

10. LEVEL n QA/QC 
Level HA or Level IIB Review will be performed. 

a. Level HA -
Review uses QA/QC summary sheets supplied by the analytical laboratory. Validation 
consists of a review of these summary sheets for laboratory blank contamination, 
matrix spike and matrix spike duplicate recovery, laboratory and field duplicate 
relative percent difference, QC check sample recovery, and any additional summary 
forms (calibration, internal standard areas, etc.). Data results are not recalculated or 
verified. 

b. Level IDB -
Review consists of a full data validation of a "CLP" or "CLP-like" data package. 
Validation will include examination of all items listed in a Level IIA validation, in 
addition to all instrument logs, analyst run logs, and chromatographs. All results will 
be recalculated and verified. A data validation report will be completed describing the 
usability of the sample data. 

11. LEVEL IIFINALIZATION 
To finalized data management, a second QA reviewer will verify consistency between reports, 
checklists, summary tables and databases and perform data and qualifier checks. The project 
tracker, sample tracker, validation reports, validation spreadsheets and sample results 
database are finalized. The completed information is copied for the Project Manager for final 
review. 

F:\OnCEACaCOMMON\QA\DATA\FORMS\<latanigti<!ii.wpd 



12. PROJECT MANAGER APPROVAL, FILE ALL 
The Project Manager's coninients are addressed and, if necessary, data validation reports and 
summary tables are edited. All data management checklists, tables, and reports are filed in 
the project file. 

/ 

F:\OF[CEAGC\COMMON'QA\OATA\FORMSyannigtsop.wpd 



PROJECT STATUS CHECKLIST 

Project Name; Sampling Event/Date(s): 

Project Number: Laboratory Name: 

Project Manager: 

1 Project tracker initiated 

2 Samples collected and chain-of-custodies received 

3 1st Internal checklist completed 

4 Fax Recieved 

5 Data deliverables received (Expected on ) 

6 Project Manager informed that data results have been received 

7 Sample tracker initiated 

8 Levell QA/QC validation started 

9 Level I QA/QC validation completed 

10 Level IIA data validation started 

11 Level IIA data validation completed 

12 Level IIB data validation started 

13 Level IIB data validation completed 

14 Data QA spreadsheets constructed 

15 Level n data validation reports and/or checklists verified 

16 Level II data validation reports and/or checklists finalized 

17 Level 11 QA/QC data validation qualifiers entered into results tracker 

18 Database entries verified 

19 Data management finalized (project tracker, sample tracker, QA/QC 
spreadsheets, data validation reports and checklists) 

Date Initials 



Project Name: 

Project Number: 

Project Manager: 

INITIAL QA/QC REVIEW CHECKLIST 

Sampling Event/Date(s): 

Laboratory Name: 

1 Verify the parameters listed for analyses on the chain-of-custody are consistent with those 
listed in the Worlsplan, QA plan, and/or proposal. 

Yes No 

Comments/deviations: 

Verify the methods listed on the chain-of-custody are consistent with those listed in the Workplan, 
QAplan, and/or proposal. 

Yes No 

Comments/deviations: 

Verify all sample locations were sampled, the correct number of samples were collected and 
the locations are consistent with the Woriqjlan, QA plan, and/or proposal. 

Yes No 

Comments/deviations: 

Verify the project tracker is iq)dated. 

Yes I 1 No 

If no, explain: 

Verify a project status form is initiated. 

Yes I No 

If no, explain: 

Verify the Project Manager has been informed of any deviations noted on this form. 

Yes I No 

Additional Comments: 

QA Scientist: Date: 



LEVEL I QA/QC DATA REVIEW CHECKLIST 1 of 2 

9 

Project Name: 

Project Number: 

Project Manager: 

Sampling Event/Date(s): 

Laboratory Name: 

Laboratory Case Number: 

1 Verify Initial QA/QC review is complete. 

Yes I No 

If no, complete initial QA/QC review before proceeding with Level I QA/QC review. 

Verify the chain-of-custody is present. 

Yes No 

Comments: 

Verify the sample ID on the chain-of-custody matches the laboratory sample ID. 

Yes [ZZI No 

Comments: 

Verify the analyses requested have been performed. 

Yes No 

Comments: 

Verify the analyses were performed using the requested methods. 

Yes L No 

Comments: 

Verify results were reported for all samples collected and all parameters requested. 

Yes No 

Comments: 

Verify no extreme results were reported. 

Yes No 

Comments: 

Q.A. Scientist: Date: 



LEVEL IQA/QC DATA REVffiW CHECKLIST 2 of 2 

Project Name: 

Project Number: 

Project Manager: 
8 Verify samples were analyzed within holding time criteria. 

Yes 

Sampling Event/Date(s): 

Laboratory Name: 

Laboratory Case Number: 

No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

Verify there is no field, equipment, or trip blank contamination present. 

NA I Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

10 Verify a field duplicate sample was collected and reproducibility is within acceptance criteria. 

NA I Yes No 

If no, assign the appropriate qualifiers to the affected sample results. 

Field duplicate samples: 
Qualifiers applied: 

11 Verify that the total metal results are greater than or equal to the dissolved metal results. 

Yes No NA 

If no, assign the appropriate qualifiers to the affected sample results. 

Qualifiers applied: 

12 Verify Level I QA/QC review is complete. 

Yes I I No I 

13 Verify if Level n QA/QC review is required. 

I I Level IIA No 

Additional Comments: 

Level IIB 

QA Scientist: Date; 



Site Name: 
Project Number: 
Sampling Date(s): 

Compound List: 

Method: 

INORGANIC DATA VALIDATION SUMMARY 

Laboratory: 
Case /Order No.: 

TAL 

I |CLPSQWILM04. 

The following table indicates the data validation criteria examined, any problems identified, and the QA action applied. 

Data Validation Criteria: accept FYI qualify Comments 

Holding Times 

ltiifij^:.(iliah^ 

Continuing Calibrations 

Cl^LBfand^ 

Blank Analysis Results 

ICP Interference Check Sample Recoveries 

Duplicate Results 

Ficiid^Di^iicfe!;;!!^ 

Spike Analysis Recoveries 

Se:ri&T>ilutien-^ijp^^^^ 

Laboratory Control Sample Results 

Fumace'AA-QC:;A|L^ 

Quantitation/Detection Limits 

Oyerai]|'Asse$smi^b^ 

Other: 

SiliSS 

General Comments: 

Accept - No qualification required. 
FYI - For your information only, no qualification necessary. 
Qualify - Qualify as rejected, estimated or biased 
NA - Not applicable. 
NR - Not reviewed. 

QA Scientist 
Date 



ATTACHMENT E 

OF THE 

QUALITY ASSURANCE PROJECT PLAN 

REFINED METALS CORPORATION SITE 

FIELD AUDIT CHECKLIST 
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ADVANCED GEOSERVICBS CORP. 
FIELD OPERATIONS AUDIT CHECKLIST 

Project/Site Name: 

Date: 

Audit Team: 

On-Site Field Personnel: 

Project Number: 

Audit Conducted from hour to hour 

Audit conducted on the following: 

Soil Sampling 

Surface Water/Sediment 

Groundwater Sampling 

Decontamination 

Health & Safety 

Other 

Brief description of site activities: 

Field Logbook Review 

Is the field logbook permanently bound? 

Is the field logbook numbered? 

Are the pages sequentially number, none missing? 

Are all entries made in ink? 

Is the end of each entiy dated and signed? 

Are all blank spaces within the field notes and at 
the bottom of the page crossed out? 

Yes No N/A 

FAOFICEAGaCOMMON\QA\AUDrTSyTELDAUD\nELDAT.WPD 



Field Logbook Review Ccont.') Yes No N/A 

Full name of personnel on-site and their 
responsibilities noted? 

Documentation of agency and client oversight? 

Weather conditions noted? 

Purpose of operations/description of event 
included? 

Date, time, and details of conversations between 
team members, client contacts, or other parties 
documented? 

Documentation of approval of any on-site 
decisions, especially deviations from the 
approved workplan or QAPjP included? 

Field instrumentation used, date and time of 
calibrations, and any standards used noted? • 

Field measurement results and person conducting 
test included? 

Date, time, and location of sampling event 

Method of sample collection 

Sample times, description, identification 

Sample Parameters and preservation 

Sampling CGeneraD Yes No N/A 

Was a copy of the QAPjP available on-site? 

Field checklist on hand and followed? 

Is a site specific map indicating sampling 
locations available? 

F:\OFICEACjaCOMMON\QA\AUDrrsVFIELDAUDVFELDAT.WPD 



Sampling CGeneraP Tcont.') Yes No N/A 

Were the sampling locations the same as those 
specified in the sampling plan? 

If no, were proper procedures used to 
obtain approval of the change? 

Was the new location documented in 
the field logs with reason for change? 

Were samples collected as specified in the QAPjP? 

Were the appropriate bottles used for sample 
collection (correct type and size)? 

Were sample bottles labeled properly? 

Were samples properly preserved? 

Were volatile samples collected first? 

Were the proper sample volumes procured? 

Were correct decontamination procedures used? 

Were samples iced while in field and for shipment? 

Did potential for cross-contamination exist? 

Was the sampling technique consistent for all 
samples? 

Were samples properly packaged for shipment 
(packed to avoid breakage, suflScient ice packs, 
and suflScient absorbent material included)? 

Were chain-of-custody documents filled out 
completely (client, location, date, time, matrix, 
no. of bottles etc.) and packaged with the samples? 

Were custody seals initialed and placed on bottles? 

F;\OnCEACXACOMMON\QA\AUDrrS\nELDALID\nELDAT.WPD 



Sampling CGeneraD fcont.') Yes 

Was strapping tape used on the coolers and were 
the coolers adequately labeled? 

No N/A 

Was sample custody maintained after sample 
collection? 

Sampling (Soils') Yes No N/A 

Were the samples collected at the proper depths? 

Were the samples screened with an HNU or OVA? 

Was a description of the material documented? 

Were VOAs collected prior to homogenization? 

Were samples homogenized correctly? 

Sampling (Surface Water/ Sediments'! Yes No N/A 

Were the stream flow and velocity noted? 

Was sampling performed downstream to upstream? 

Were the samplers standing downstream of sample 
collection location? 

Were samples collected in non-stagnant areas? 

Were sediments characterized as to type and size? 

Were pH, DO, conductivity and temperature taken? 

Sampling (Groundwater') Yes No N/A 

Were bailer and bail line dedicated to each well? 

F:\OnCEAC5QCOMMON\QA\AUDrrS\FIELDAUD\nELDAT.WPD 



Sampling CGroundwater'icont. Yes No N/A 

Were the purge water and pump lines 
decontaminated or disposed properly? 

Were well volumes and purge rates properly 
calculated and documented? 

Field Quality Control Samples Yes No N/A 

Were field duplicates collected at the proper 
frequency? 

Were field blanks collected? 

Were equipment blanks collected for each 
matrix and all appropriate equipment? 

Was the proper water source used for field 
and equipment blank collection? 

Were trip blanks included in the bottle shipment? . ' 

Field Measurements Yes No N/A 

Was all field equipment calibrated properly 
and at the frequency required? 

Were calibration times and procedures 
documented in the field logbook? 

Were the proper standards used? 

Decontamination Yes No N/A 

Was the proper decontamination method 
performed? 

Was equipment decontaminated at the proper 
frequency? 

F:\OFICEAGC\COMMONNQA\AUDrTS\FlELDAUD\nELDAT.WPD 



Decontamination Ccont.') Yes No N/A 

Was equipment dedicated to each sampling 
location? 

Was the proper decontamination area used? 

Health and Safety Yes No N/A 

Was a health and safety briefing conducted 
and noted in the logbook prior to start of work? 

Was the proper level of personal protection 
used and documented? 

Was the HASP readily available? 

Were emergency contacts readily available? 

Was monitoring equipment present? 

Was a first aid kit readily available ? ' 

Was contaminated clothing disposed of 
properly? 

Overall Comments Yes No N/A 

Were the personnel conducting the 
investigation professional? 

Were the project objectives understood 
by the personnel? 

Was the field crew organized? 

Was there continuity in the process? 

Did weather conditions affect the sample 
quality? 

F:\0nCEAGaC0MMON\QA\AUDrrS\FIELDAUD\nELDAT.WPD 



Audit Summary and Comments 

Signed by; ^ Print; 

Date; 
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ATTACHMENT F 

OF THE 

REFINED METALS CORPORATION SITE 

TRIMATRIC 1998 AUDIT REPORT 
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LABORATORY AUDIT REPORT 

OF 

TRI MATRIX LABORATORIES, INC. 

AUDIT DATE: MAY 28,1998 

FOR 

ORGANIC AND INORGANIC ANALYSES 

PREPARED BY: 

ADVANCED GEOSERVICES CORP. 
CHADDS FORD, PENNSYLVANIA 

JUNE 12, 1997 



LABORATORY AUDIT 
TRIMATRIX LABORATORIES, INC 

GRAND RAPIDS, MICfflGAN 

1.0 INTRODUCTION 

An audit of the TriMatrix Laboratories, Inc. (TriMatrix) facility of Grand Rapids, Michigan was 
conducted on May 28, 1998 by Advanced GeoServices Corp.(AGC) as required by the Morgan 
County Quality Assurance Project Plan for Gould Electronics, Inc. The on-site laboratory audit was 
conducted while samples were being processed and analyzed by the laboratory. 

Laboratory audits are conducted to determine whether a laboratory follows proper sample custody 
and preservation protocols, preforms sample preparation and analyses according to specified 
methodologies, and implements quality assurance/quality control procedures. Laboratory audits also 
determine overall laboratory staff qualifications and experience, as well as the facility's sample 
capacity. Data package deliverables are also audited to identify deficiencies that may be a problem 
when analytical results are reported. 

This audit was conducted on the analytical areas involving organic and inorganic sample preparation 
and analysis. In addition, administrative, custody, quality control/assurance, data reduction/data 
package preparation, documentation, and client service areas of direct impact to the laboratory's 
ability to meet project objectives, good laboratory practices, and EPA documentation and 
requirements were audited. The standard operating procedures (SOPs) and laboratory quality 
assurance manual were also reviewed. 



2.0 AUDIT ORGANIZATION 

2.1 Auditor 

Advanced GeoServices Corp. Quality Assurance Scientist: Denise McGuire 

2.2 TriMatrix Laboratories, Inc. Personnel Contacted during Audit 

Laboratory Manager Douglas Kriscunas 
Quality Assurance Manager Rick Wilbum 
Project Chenaist Jennifer Rice 
Client Service Bottle Preparation Daniel VanderBorgh 
Sample Receipt Officers Keith Banchoff 

Deborah Sidlauskas 
Metals Preparation Margaret Scott 
Metals Furnace Analyst Denise Coffey 
Metals ICP Analyst David Johnson 
Organic Preparation Scott Hetrick 
MS Volatile/Semivolatile Supervisor Janet Kudirka 

Ms. McGuire was accompanied by Rick Wilbum and Jennifer Rice throughout the audit. 



3.0 AUDIT SUMMARY 

3.1 Laboratory Facility 

3.1.1 General 

TriMatrix Laboratories, Inc.(TriMatrix), Grand Rapids, Michigan, is one of three full-service 
environmental laboratories in the TriMatrix laboratory network. TriMatrix ( formally Earth Tech 
laboratories) entered the environmental services over 20 years ago. As a medium sized laboratory, 
TriMatrix provides analysis for industrial waste management and environmental monitoring programs. 
The laboratory's services include water, wastewater, soil, sediment, and sludge analyses. Laboratory 
certifications include State of New Jersey, Michigan, Wisconsin, Minnesota, Arizona, and California. 

3.1.2 Laboratory Address and Phone Number 

The laboratory location is: 

TriMatrix Laboratories, Inc. 
5555 Glenwood Hills Parkway, SE 
P.O. Box 49588-8692 
Grand Rapids, Mi. 49588 

Phone and Facsimile numbers are: 

(616) 975-4500 (Phone) 
(616) 942-7463 (Fax) 

3.1.3 Laboratory Layout/Security 

The facility, a combination of office and laboratory space, was designed by their own chemists and 
constructed specifically for the purpose of analyzing environmental samples. The laboratory is 
comprised of approximately 12,900 square feet building built in 1988. The laboratory is divided into 
office space, sample storage and receipt areas, bottle preparation area, sample preparation areas and 
several inorganic and organic laboratories. At the time of the audit plans were in effect to break 
ground for a new laboratory facility which will provide almost double the current space. 

The current laboratory facility has a main entrance, a side entrance for pick-up and delivery of 
samples and several other entrances and emergency exits. The reception area and sample receiving 
area are reported to be continually staffed during normal working hours. All other exterior doors are 
locked. All visitors must be accompanied by laboratory personnel before proceeding into the 
laboratory. 



The doors into the laboratory space and walk-in sample cooler are locked at all times and can only 
be opened using a combination. The combination for these doors is reported changed several times 
a year and only given to laboratory personnel. 

The laboratory working hours are 8;00 am to 6:00 pm 5 days a week. During working hours, 
samples are received by sample custodians. Before and after working hours sample drop oft" can be 
arranged as often second shift personnel are present in the laboratory. 

3.2 Organization and Personnel 

The Managing Partners of Envirotech remain actively involved with the every day operations at this 
single laboratory facility. The Managing Partners are chemists, engineers and businessmen who 
advised AGC that they act as proactive advisors to current regulators on technical advisory 
committees, therefore, remaining informed on regulatory affairs. The staff of approximately 75 
individuals include chemists, scientists, technicians, computer data management personnel and 
engineers. Specific personnel education and experience requirements under Contract Laboratory 
Program (CLP) are required since the laboratory provide EPA CLP testing procedures. The 
individuals met during the audit and a review of the professional profiles reveals that most personnel 
possess undergraduate degrees and the personnel meet or exceed the CLP minimum experience 
requirement. In addition, supervisory and management personnel appeared well experienced with 
many years of environmental analytical chemistry experience. The laboratory appears adequately 
staffed, properly experienced, and capable of meeting routine and non-routine project requirements. 

3.3 Sample Receipt and Storage Area 

Sample custodians are present to prepare and distribute sample bottles and accept sample deliveries 
5 days a week. Sample pick up and drop off hours are between 8:00 am and 6:00 pm. Special 
arrangements can be made for sample pick-up or drop-off outside of these hours. When samples are 
received, the sample receipt officer checks the sample bottles against the chain-of-custody and checks 
for custody seals, pH and temperature. The temperature is tested using an infrared gun. All coolers 
are checked for temperature with up to three readings taken per sample cooler. pH is taken by 
placing a small amount of sample into a jar and placing pH paper into the sample. The result is 
compared to the pH scale located on the pH paper box. Volatile organic samples are not checked 
for pH at log-in, but are instead checked prior to analysis in the volatile organics laboratory. 
Preservatives are added to the samples which were not properly preserved. Containers are also 
checked for damage, appropriate volume, container type and preservation. This information is 
recorded on a sample receiving and log-in checklist. If the custody seal is broken, the bottle is 
leaking, or any other problem is observed, it is noted on the problem submittal report and given to 
the project chemist, who then informs the client immediately. 



The sample custodian or assistant assigns an unique laboratory ID number and affixes a pre-printed 
laboratory ID sticker to the sample bottle. The sample numbers and chain-of -custody information 
are entered into the Laboratory Information Management System (LIMS). The LIMS system has the 
ability to store all information appropriate to the client and sampling event. 

All sample bottles for analyses other than VOA are placed in the walk-in refrigerator. The walk-in 
refrigerator has a locked opening into the sample receipt area and the metals preparation area. The 
sample containers requiring VOA analyses are transported to the VOA laboratory, where they are 
placed in secured, locked refrigerators. The temperature of all storage areas are monitored and 
recorded daily. 

Each chain-of-custody is compared with the LIMS printout by the project chemist. Holding times, 
analyses requested and any other client specific instructions are verified at this time. 

Bottle Preparation Area 

The sample bottles are prepared by the sample custodian at the laboratory for distribution. All bottles 
are purchased from a vendor, precleaned. Preserved bottles are clearly labeled with color coded tags. 
Deionized water from the volatile laboratory is used for trip blanks and water identical to that used 
for method blanks is used for field blanks. Since the water used for method blanks and dilutions does 
not undergone the same osmosis procedures for all analysis, the type of water provided for field 
blanks is dependent on the type of analysis to be performed. In other words, a large bottle of DI 
water to be used for all field blank analysis is not provided. Instead, separate containers for specific 
analyses are provided with method specific water. 

For the newly approved methanol extraction method, VOA jars are weighed and labeled with an 
identification number. The identification number is documented along with the weight. With the 
VOA jars, plastic ampules with 10 mis of methanol are provided. This eliminates the holding time 
requirement for methanol preserved VOA jars and the possibility of methanol evaporation. The 
ampule is broken in the field after soil collection and added to the soil in the sample jar. 

Besides the requested sample containers, all sample coolers are equipped with chain-of-custodies, 
temperature bottles, packing material and plastic bags for ice. 

3.4 Sample Preparation Areas 

The inorganic and organic preparation areas are separate from the instrumentation laboratories. The 
inorganic area, however, is at one end of the wet chemistry laboratoiy. The preparation areas were 
maintained in a clean and orderly manner with the exception of a couple of unidentifiable sample 
bottles on the window sill. SOPs are written for each procedure and available for all analysts. 
Preparation logbooks were kept in a neat and consistent manner. Review of the logbooks is 
periodically performed by department supervisors. 

All primary standards are purchased and traceable. Reference materials/ standards are labeled and 
dated. Calibration solutions are purchased pre-made, and diluted to required concentrations. All 



working solutions and spiking solutions are recorded in a logbook with lot numbers of the primary 
standard and preparation date recorded. Deionized water is used for method blanks, spiking solution 
preparation and sample preparation. Glassware is hand washed. 

Samples were being prepared for inorganic analyses during the audit. Samples prepared for ICP 
analyses were not always digested. Most undigested samples were checked for precipitate after 
adding nitric acid. If precipitate formed, the samples were digested. The laboratory fortified blank 
was spiked with metal analytes prior to digestion, whereas the laboratory control sample (LCS) was 
not digested at all. 

The Supervisors use the LIMS printout to schedule the analyses to be performed on each day. It is 
the Supervisors' responsibilities to make certain the analysts perform the appropriate analysis on the 
sample within holding time. All preparations and extractions take place under exhaust hoods which 
are constantly monitored for adequate air flow. 

Recommendation: It was noticed that unlabeled samples were left on a window sill. It was 
unapparent why these samples were not disposed of since it was obvious that they were not being 
used at this time for analysis. Samples need to always be labeled and once an analysis is complete 
the samples should be disposed of properly. 

Recommendation: At present dissolved water samples, drinking waters and some clear samples are 
not digested prior to metal analysis by ICP. All samples should be digested for ICP analyses, 
especially when using the Trace ICP. Recent studies have indicated organic compounds present in 
the undigested samples interfere with the analyses by Trace ICP and may cause false positive 
results. 

Recommendation: LCS samples should be digested prior to analysis. 

3.5 Analyses Areas 

The instrumentation metals area was well maintained in a clean and orderly manner. Although there 
was little unoccupied bench space, due to numerous instruments, the analysts appeared to have 
adequate space. The volatiles laboratory also had little unoccupied bench space, but was orderly and 
clean. Volatile analyses and metals analyses were being performed at the time of the audit. At 
present there was only one analyst running the furnace analyses and one analyses running the ICP 
analyses. Analyst were cross trained on the furnace and one ICP, but only one analyst was trained 
on the trace ICP. 

Instrumentation manuals, SOPs, and EPA methods were readily available for the analysts. 
Maintenance logs for all instruments are maintained. The analysts follow EPA protocol including the 
analysis of standards, laboratory control samples, preparation blanks, matrix spikes and matrix spike 
duplicates. All samples analyzed were documented on run chronicles. All data from one run is 
complied and reviewed by the chemist. The chemist verifies that all data are reported accurately, the 
methods are followed correctly, and that all method required quality control samples were performed 



# 
and are within the acceptance limits. The data is then given to data entry personnel who enter the 
results into the LIMS. All data is checked by another data entry personnel who verifies the data 
entry. If there are any questions with the data, it is returned to the analyst for confirmation. All 
analysts put together their analytical runs with all the support documentation. The volatile supervisor 
checks the analysts work prior to submitting the data to the project chemist. It was not apparent that 
the inorganic data was reviewed by a supervisor. The project chemist is responsible for reviewing 
the data for completeness and to make certain all project specific items were performed. 

All stock solutions were purchased and EPA traceable. The solutions are labeled and dated upon 
opening. Unlocked and locked refiigerators are maintained in the analyses areas for samples and 
standards. The refrigerator temperatures are monitored daily and kept in a bound logbooks. 

Recommendation: Additional cross training needs to be incorporated. More than one analyst needs 
to he able to analyses samples on any one instrument. 

Recommendation: All data should be reviewed by a supervisor prior to being entered into the LIMS. 

3.6 Client Services 

Prior to the start of any project, a client services representative is designated as the project's 
laboratory project chemist. All requests for bottles, changes in the scope of work, inquiries about the 
data or any other project specific information is directed to the laboratory project chemist. It is the 
laboratory project chemist's responsibility to document all deviations ffom the Project Quality 
Assurance Project Plan and notify the client. The laboratory project chemist will address all data 
inquiries, contacting the necessary laboratory personnel for additional information, as required, to 
address the inquiries in the most accurate and efficient way. 

3.7 Data Reduction/Data Package Preparation 

Analytical results are directly imported from the analytical instruments into the reporting database for 
most analyses. This minimizes the number of manual transcriptions, thus reducing the potential of 
reporting errors. The results which are hand entered into the system are verified by another 
individual. The data are to be reviewed by both the analyst and supervisor prior to being downloaded 
into the reporting database. The reporting databases are secured by means of a password protection 
system that accounts for any changes made to the database and by whom. The Document Control 
Officer assembles the project-specific data package consisting of all analyses, writes the narratives 
and spot checks for all associated data. Before a data package is released to the client, a Managing 
Partner reviews the package by performing recalculations and verifying a percentage of the reported 
results. 

Recommendations: The client Service Representative should look over the data packages prior to 
release as to make certain client specific needs are met. 



3.8 Quality Control/Quality Assurance 

Quality control manuals and SOPs are available to all personnel. A Managing Partner is the Quality 
Assurance Officer. The Quality Assurance Officer performs a review following the review of the 
analyst conducting the test and the department supervisor. Data reliability and validity is ensured 
by constant documentation, supervisory review, quality assurance review, laboratory quality control 
samples, and EPA traceable standards. SOPs and the Quality Control manual were being updated 
when the audit was conducted. 



4.0 SUMMARY 

The Tri Matrix facility in Grrand Rapids, Michigan has a good operating quality assurance/quality 
control program in place. 

The overall review of the laboratory indicated the laboratory personnel to have the expertise, 
experience, and capability to perform analysis of various environmental matrices including, soil, 
sediment, water and wastewater. The laboratory has suflBcient capacity and equipment to meet 
Advanced GeoServices analytical efforts. The laboratory is capable of producing USEPA CLP 
deliverables, QC summary packages and a standard format. Upon request, diskette deliverables will 
also be provided in a format to meet our needs. 

Laboratory data packages are complete and easy to validate. When full deliverables are required, a 
summary package is provide prior to the complete data package. Evening and weekend shifts are 
beneficial to quick turn-around projects. The personnel are experienced, up to date with current 
environmental regulations and available to answer analytical questions. TriMatrix does not have the 
cross training on the Trace ICP; therefore, fast turn around for metals to be analyzed by Trace ICP 
must be scheduled in advanced. It should also be noted that at this time total organic halogen (TOX) 
analyses is sub contracted to an outside laboratory and TriMatrix does not have an Ion 
Chromatograph (IC) instead nitrite, nitrate and phosphate are analyzed using a Letchet analyzer. 

TriMatrix should be considered by AGO for analyses of all media for all environmental analyses for 
all projects, especially projects in Region V due to their location. 




